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iN a recent publication by Eisenberg, manifestations. That study included 
ilazzolo and Flippin’, the clinical instances of hematogenous dissemina- 
ud microbiologic aspects of salmonel- tion with local manifestations in bone, 
m, sis in general were presented, based kidneys, pericardium and abscesses in 
pon a study of 95 cases of bacterio- several parts of the body but no ex- 
gically ee infections at the amples of respiratory tract involve- 


P 

y hiladelphia General Hospital (Block- ment. Since then, we have encountered 
18 y Division) during the years 1947 to 4 cases of pleuropulmonary infection 
()) 52. It was emphasized that human’ with salmonella species and it is the 


ifections with salmonellae other than purpose of this paper to summarize 
e typhoid bacillus may not be recog- the findings. 
zed because of the complexity of 
Analysis of Cases. The pertinent data for 
icteriologic methodology involved in h of th to 
ale ti | le fi 1 each of the 4 cases are presentec In ables 
ir isolation and identification and = | to 3. A brief summary of each case follows: 
e protean character of the clinical case 1. ].B., a 78-year-old Negro, devel- 
( 487 ) 
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The 


American Journal of the 


oped epigastric pain, nausea, vomiting and 


mild diarrhea on May 18, 1954, following a 
steak dinner. The patient was admitted to 
the hospital on June 9, 1954, with mental 
dullness and low-grade fever. Benign pros 
tatic hypertrophy was noted. A blood urea 
nitrogen was greater than 180 mg. White 
blood cell count was 15,100, with 79% 
polymorphonuclear leukocytes. Carbon diox 
ide capacity was 10.4 mEq./L 
revealed l 


Urinalysis 
ubuminuria, mucroscopie hema 
turia, pyuria and granular casts. Urine cul 
tures on several occasions showed a Para 
colobactrum species. Roentgen examination 
f the chest revealed infiltration with a large 
cavity in the right upper lobe. 

Phe patient was treated with various 
agents, including penicillin, oxytetracycline, 
streptomycin and nitrofurantoin without re 
sponse, although azotemia and acidosis dis 
appeared on correction of water and electro 
lyte balance. On July 4, sputum culture 
vielded Paracolobactrum species, Escherichia 
species, pyogenes var. aureus ( coagulase 
positive) and an alpha hemolytic enterococ 
cus. On July 7, a bronchoscopy was don 
with negative findings but bronchial secretions 


showed Salmonella newport and M pyogenes 


var. aureus on culture. S. newport was sus 
ceptible t hloramphenicol, tetracycline, and 
COC*, but resistant to streptomycin. On 
July 10, oral therapy was begun with COC 
and prompt clinical response occurred. S 
newport was cultured from the sputum on 


three more occasions until July 20, when it 
was found to be resistant to all broad spec 
trum antibiotics, except chloramphenicol 

On July 20, the lung abscess was incised 
and drained Thereafter attempts to isolate 
S. newport were negative. A bronchopleural 
fistula resulted, persisted, and the patient 
was discharged on Septe mber 8 in fair condi 
tion, against me dical advice 

cAsE 2. L.B. was a 55-year-old Negro 
idmitted to the hospital on October 27, 1954, 
with a chief complaint of a “fainting spell.” 
He had suffered with chills, fever and lum- 
bar pain for 10 days. The lumbar pain radi- 
ated to the left sacro-iliac area. He had been 
treated by his physician with a sulfonamide 
and penicillin wihout definite response. On 
the day of admission he fainted and was 
brought to the hospital 

Bilateral basilar rales and benign prostatic 
hypertrophy were noted. White blood count 
was 4,850, with a normal differential. Uri- 
nalysis revealed pyuria and microscopic hema- 


4 combination of equal parts by weight 
oxvtetracycline and chloramphenicol. 
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turia. Chest films showed moderate cardio 
megaly and pulmonary vascular congestion 
Urine culture was positive for S typhimu 
rium, but repeated stool and blood cultures 
were negative. The patient was febrile and 
remained so despite therapy with tetracycline 
for 3 days, followed by penic illin for 2 days 
When the salmonella was reported, therapy 
was changed to chloramphe nicol 0.5 gm. and 
tetracycline 250 mg. every 6 hours for 
days During the first 3 days of this courss 
the patient also received 25 mg. of cortisone 
every 6 hours. There was immediate clinica 
response and the patient was discharged Ol 
November 17 

He was readmitted on December 2, be 
cause of recurrence of chills and fever after 
leaving the hospital He also had develope 
i nonproductive cough ind night sweat 
weight loss of unknown amount and 
anorexia, but no other gastrointestinal syinp 
toms 

Crepitant rales were heard at both base: 
His temperature rapidly rose to 106° F. ar 


a chest film showed consolidation at the left 


base, followed by the appearance of a smal 
I 

amount of pleural fluid. There was a radi 

lucency in the consolidated tissue suggestis 

of cavitation, confirmed — by planigram 

Initial white blood cell count was 4.700 ar 


3} davs later it was 8.300, with 46% poly 
morphonue lears 19% lymphocytes and 
monocytes typhimurium was culture 
trom urine, sputum bronchial secretion 
blood, and stool 

The patient was tre ited with chi 
amphenicol and cortisone. Prompt  respot 
occurred but he relapsed when the cortisor 
was discontinued after 10 days. On Dece 
ber 23, a pleural tap vi Ided 450 ml 
bloody fluid which showed no pyogens 
culture. No clear-cut response was obtair 
again, except with reinstitution of cortisor 
on December 27 for a period of 2 week 
Further improvement occurred gradually a 
to the greatest extent during a 4-week cow 
of oxytetracycline, begun on January 
1955. The patient was discharged on Febr 
ary 28, 1955, in good condition with resid) 
thickening at the left base, unchanged 
serial films to the present. S. typhimurit 
disappeared after the institution of oxytet 
cycline therapy, to which the organism 
lated from the sputum was susceptible 
vitro, although the stool and blood isolates 
were resistant to this antibiotic. 

CASE 3. R.T. was a 37-year-old white n 


of the hydrochlorides of chlortetracycline 
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admitted to the hospital on January 8, 1955, 
because of repeated small hemoptyses for 2 
months, associated with anorexia, a 20-pound 
The patient had 
noted an enlarged right testicle for one year. 
There were no gastrointestinal symptoms. 


weight loss. and fever 


The right testicle was the size of an 
orange due to the presence of central 
surrounded by fluid. Crepitant rales 

were noted at the right lung base. A chest 
film showed an enlarged right hilum and 
several nodules in each lung. Bone = survey 
was negative \ Friedman pregnancy test, 


performed for testicular tumor, was positive. 
a right orchiectomy was 
examination revealed 
embryonal The patient 
treated irradiation to the chest for the 
urpose of palliation. He showed an excellent 
symptomatic response with almost complete 
regression of the right mediastinal nodes, but 
dule in the right upper lobe cavitated. 
On May 2, 1955, it 
that the patient had had fever for one week, 
film re- 
out from hili 
fibrosis. He was 
cortisone with 
How- 
some hemoptysis occurred and he was 
mitted to the hospital on May 26 be- 
se ol 
\t that time he was dyspneic and suffered 
m cough, hemoptysis, and anginoid pain. 


On January 13 
lone and histologic 
carqnoma was 


with 


was noted in clinic 


with cough and dyspnea. A chest 
iled 
estive of 


treated with 


densities fanning 

irradiation 
tetracycline and 
ultant 


symptomatic improvement. 


deterioration 


l temperature was 101° F. There were 
liation burns on the skin of the chest 

in occasional “crackle” at both lung 
White blood cell count was 5,000 

84% polymorphonuclears, 8% lympho- 

5% monocytes, 2% eosinophils, and 


basophils. The patient's condition grew 

he developed increasing dyspnea, 
is, dullness with absent breath sounds, 
ised fremitus and transient friction rub 
e right base. Chest film showed pneu- 
this area. He treated with 
n and oxytetracycline. The fever dis- 
ired. Meanwhile, S. new brunswick was 
ted from his sputum, susceptible only to 
ramphenicol. This drug was begun on 
13 but the patient continued to deteri- 
ind expired on June 22. The organism 


us in 


was 


not found in the feces. 
se 4. T.O., a 76-year-old white male, 
idmitted to the Genitourinary Depart- 
on July 11, 1956, because of dysuria, 
chills and fever for 2 
anorexia, 22-pound weight loss in 
nonth, weakness, occasional productive 
1, and dyspnea on exertion. He had no 


nocturia, 


} 
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gastrointestinal 
tion. 


symptoms except constipa- 


Examination showed cachexia, angular 
stomatitis and atrophic  glossitis, increased 
anteroposterior diameter of the chest, dimin- 
ished breath sounds at the right lung base, 
distention of the bladder and benign pros- 
tatic hypertrophy. Hemoglobin was 9.3 gm. 
Chest film showed loculated fluid at the 
right posterior base. Thoracentesis yielded 
100 ml. of white fetid creamy pus. A Gram- 
negative rod was seen on smear of the pus, 
so tetracycline therapy started. When 
the organism proved to be a S. typhimurium, 
therapy was changed to chloramphenicol. 
There was no evidence of bronchopleural 
fistula intrapleural instillation of 
methylene blue failed to discolor the sputum 
and bronchogram was nonrevealing. Thora- 
centeses were done repeatedly from twice a 
week to daily at times. The amount of fluid 
which could be aspirated gradually dimin- 
ished. S. typhimurium disappeared from the 
after 2 weeks of chloramphenicol 
therapy but was replaced by E. coli and a 
Klebsiella organisms disap- 
peared after intrapleural instillations of vari- 


was 


since 


pus 


spec These 
dase and tetracycline, 

bronchoscopy early the 
course showed pus coming from the right 
basal bronchi and a cell block of bronchial 
secretions was suspicious of malignant cells. 
Several sputum cultures failed to reveal the 
Salmonella, although an E. coli was present. 

On admission, blood urea nitrogen was 
51 mg. per 100 ml. but this fell to normal 
in 2 weeks. Although the urine repeatedly 
showed albumin and pyuria, cultures were 
negative. Blood and cultures for 
Salmonella were likewise negative. Roent- 
genographic studies of bowel and gallbladder 


patient's 


stool 


were negative. 

The patient was febrile only on the day 
of admission thereafter his tempera- 
ture remained normal. Because the empyema 
cavity failed to obliterate on the therapy 
outlined above, and cells suspicious of malig- 


and 


secretions, a 
bronchogenic underlying the 
empyema was considered, His condition and 
age contraindicated exploratory thoracotomy, 
but open drainage was done December 13, 
1956. taken from the wall of the 
empyema cavity showed only chronic in- 
flammatory reaction with no evidence of ma- 
lignancy. 


nancy were seen wi Dronchial 


carcinoma 


Tissue 


COMMENT. The data which are con- 
sidered important are summarized _ in 


bid 


19) The American Journal of the Medical Sciences * May, 1957 
TABLE 1.—SALMONELLA PLEUROPULMONARY DISEASE la 
Patient J.B L. B R.T T.0 cli 
Age 78 55 37 7 ™ 
Race Negro Negro White White 
Sex Male Male Male Male stl 
Enteritis + 0 0 0 su 
Respiratory 
tract lesion abscess abscess and effusion pneumonia empyema 
Fever + + T 
Leukocytosis + 0 0 0 tw 
Complications Anemia, azotemia, Emphysema, adrenal CA testis, metastatic Emphysema, 1 Ty 
BPH,* GU infection insufficiency, BPH,* to lungs cardial infarct 
GU infection BPH,* GU inf wl 
Salmonella S. newport S. typhimurium S. new brunswick S. typhimurium tic 
serotype 
Sources Bronchial secretion, Urine, sputum, Sputum Thoracentesis { " 
sputum, pus bronchial — secretion, 
blood, stool al 
Antimicrobial COCt Oxytetracycline Chloramphenicol Chloramphen 
therapy 
Other Therapy Open drainage Cortisone prior to Cortisone and irradi- Intrapleural “Va: un 
pulmonary disease ation prior to pulmo dase” and aspir di 
nary disease tions, open draing 
Result Recovery Recovery Died Recovery In) 
* BPH = Benign prostatic hypertrophy it 
t+ COC = A combination of equal parts, by weight, of the chlorides of chlortetracycline and oxytetracy tic 
and chloramphenicol 
TABLE 2.—TESTS FOR SALMONELLA SERUM AGGLUTININS 
Somatic Antigens 
A B ( D E Flagellar A ntige rns le 
Patient Date XII Vil 1 b,1,2 Cd, 
J.B 7-15-54 NR <1:20 1:80 NR 
L.B 1] 5-54 1:160 1:5120 Not done 1: 1280 t 
11-10-54 1:20 1:320 Not done 1:320 : 
12- 6-54 1:20 <1:20 Notdone — 1:20 
T.O 8- 1-56 NR 1:80 NR 1:20 NR NR NR NR N 
8— 6-56 NR 1:40 <1:20 1:20 NR NE. <1:20 
8- 9-56 NR NR NR NR NR NR NR NR Mf 


Definitions of Symbols 
= indicated antigen not available at the time 
1:20 = serum reactive undiluted in rapid screen slide test but nonreactive with lowest serum dilution us 
in quantitative test, namely 1:20 
NR = Nonreactive 


TABLE 3.—BACTERIAL SUSCEPTIBILITIES BY WET DISC PLATE METHOD 


Streptomycin ( hloramphe nicol Tetracycline 

Patient Source 15 meg 15 meg 5 meg 
J.B Bronchial secretion R 

Lung abscess pus R Ss R 
L.B Blood R s R 

Stool R Ss R 

Sputum 
R.T Sputum R Ss R 
T.O Empyema pus R S R 


R = Resistant 


S = Susceptible 


j 
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lables 1 to 3. Most of the pertinent 
clinical information for these 4 cases 
is shown in Table 1, the serologic 
studies in Table 2, and the bacterial 
susceptibility tests are given in 
Table 3 

All 4 cases involved adult males and 
two were in the eighth decade of life. 
lwo patients were Negro and 2 were 
white, conforming to the racial propor- 
tions in the patient population of this 
hospital. 

Despite the fact that Salmonellae 
are enteric pathogens predominantly, 
only one patient had symptoms of a 
The pleuropulmonary 
disease manifestations were suppurative 


gastroenteritis 


in 3 cases: empyema in one case and 
lung abscess in two. The fourth pa- 
tient had a terminal pneumonitis with- 
ut evident suppuration in the course 
of disseminated carcinoma. 

\ll patients had some fever but 


ily the patient having an acute on- 


et with gastroenteritis showed a 
(Among the complicating 


liseases. it is notable that all 4 patients 


leukocytosis 


had involvement of the genitourinary 
tract: infection in 3 and carcinoma in 
lhe species of Salmonella included 
phimurium in two cases, newport in 
and new brunswick in one. All 
nisms were isolated from the 
piratory tract, including the sputum 
he 3 patients who had involvement 
the pulmonary parenchyma. In only 
patient was the same organism 
ited from other systems, including 
d, stool and urine. This was the 
patient who was septicemic and 
ity be significant that this patient 
one of the two who received prior 
sone therapy. The other patient 
was treated with prior cortisone 
not well studied because he was 
itted in a terminal state of malig- 
y and therefore it cannot be stated 
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with certainty that he was not 
septicemic. 

The results of tests for Salmonella 
agglutinins performed on the blood 
serum of the 3 surviving patients are 
shown in Table 2. In the instance of 
patient J].B., the only interpretation 
which can be drawn from the results 
of the single agglutinin study is that 
there is suggestive evidence of anti- 
bodies reactive for somatic antigens 
characterizing Group C Salmonella. 
This is in agreement with the antigenic 
composition of the serotype actually 
isolated. However, in our laboratory, 
the minimal agglutinin titer which is 
acceptable as having diagnostic sig- 
nificance is set at 1:160, especially in 
instances where serial examinations, 
permitting demonstration of at least 
a fourfold rise or fall in titer, have 
not been done. In Cases L.B. and T.O., 
serial serological tests yielded results 
which can be regarded as significant 
by virtue of either magnitude of indi- 
vidual titers or demonstration of in- 
creasing or falling titers, or both. 

All patients received broad spectrum 
antibiotics as therapy for the Salmo- 
nella infection and recovery took 
place, except in the patient with ter- 
minal carcinoma. All patients, except 
one, received chloramphenicol, with or 
without other broad spectrum agents. 
It can be noted from Table 3 that 
in vitro susceptibility tests indicated 
susceptibility of all organisms to 
chloramphenicol but usually — these 
organisms were resistant to strepto- 
mycin and tetracycline. 

Surgical management was required 
in 2 cases, consisting of open drainage 
in one lung abscess and in the case 
of empyema. The former developed 
a bronchopleurocutaneous fistula, ap- 
parently due to infection with M. 
pyogenes var. aureus rather than to 
Salmonella. 

Discussion. 


Salmonella organisms 


| 


192. The American Journal of the Medical Sciences * May, 1957 


are a rare cause of pleuropulmonary 
judging from the literature 


Bullowa?3 


disease, 
(Bernstein and Perlman’, 
Cohen, Fink and Gray‘, D’Albora, 
Ingegno and Edson*, Edwards, Brewer 
and Moran", and Levine and Plattner* ) 
Saphra’® 
indicates that among 572 instances of 
focal manifestation of this infection, 
respiratory involvement occurred 85 
times. The majority — of 
cases in his series were due to S. 
paratyphi C, S. cholerae suis, and S. 
typhimurium. 

The portal of entry is probably the 
gastrointestinal tract, although Ruben- 
stein and Fowler® have shown that 
Salmonellae may be transmitted to 
newborns in the delivery rooms via 
inhalation of the atmosphere contami- 
nated by unsterile resuscitators. The 
fact that the urinary tract in all 4 
of our 


and our own experience. 


respiratory 


cases was diseased raises the 
question as to whether the genitouri- 
nary tract could be a portal of entry 
subsequent to ascending infection 
from the bowel. 

Respiratory infection most com- 
monly pneumonia and 
pleural disease (Saphra'’). In 3 of our 
cases the process was suppurative. The 
number of cases in this series is too 


consists of 


small to warrant conclusions as to the 
clinical characteristics of the disease. 
However, the following 
nominators deserve 


common de- 
reiteration. All 
cases occurred in adult males. Only 
one patient had gastrointestinal symp- 
toms. All were febrile but only one 
showed a leukocytosis. The urinary 


tract was diseased in all patients: in- 


fection in 3 cases and malignancy in 
one. The infection was demonstrated to 
be disseminated with bacteremia in 
only one case. 

The fact that 2 of the 4 patients re- 
ceived a short course of cortisone prior 
to the development of respiratory in- 
fection with Salmonella suggests that 


this hormone may have caused dis 
semination of the organism from th 
portal of entry to the respiratory tract 
as may occur with other infections. 
The examination of blood serum for 
Salmonella agglutinating antibodies is 
carried out for two reasons. First, be 
cause it may provide indirect evidence 
of infection in individuals from whom 
isolation and 
identification of a specific incitant has 
not been accomplished. Second, it may 


successful laboratory 


contribute corroborative evidence of 
infection in cases that yield positive 
cultures. Since there are at least 200 
bacterial types that have been assigned 
to the genus Salmonella capable of 
producing infection in man, it is quite 
possible that during infection, serum 
agglutinins may be produced which 
remain undetected by the classic 
Widal test alone, or in conjunction 
with Paratyphoid A and B antigens 
The clinical significance of this point 
has been emphasized in our earlier 
paper (Eisenberg, 
Flippin? 
that unless the clinician is familiar 
with the antigenic relationships exist- 
ing among. the 
types, misinterpretation of serum ag- 
glutinin studies 
to an erroneous etiologic diagnosis, 


Palazzolo and 
It has been our experience 


various Salmonella 
conceivably may lead 


even though the clinical diagnosis may 
be correct. It is for this reason that a 
brief discussion of basic principles 
governing Salmonella classification and 
its application in the interpretation of 
sero-diagnostic findings as_ illustrated 
by our cases appears to be warranted 

All Salmonellae possess at least two 
varieties of antigenic structure which 
help to identify them serologically : nd 
which are capable of inducing the 
formation of serum agglutinins during 
infection. These are the “somatic” or 
“O” antigens which are associated 
with the bacterial cell body and _ the 
“flagellar” or “H” antigens which ire 
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associated with the flagella of the 
organism. 

Most Salmonellae 
more somatic antigens which by con- 
vention are designated by Roman 
numerals. One of these indicates the 
distinct serological group to which a 
given strain has been assigned and is 
referred to as the “group specific” 
antigen. Thus, a group, designated by 
letters, contains a_ variable 
number of individuals, all of which 
must possess the “group specific” anti- 
gen but may contain in addition other 


possess two or 


capital 
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strains, differentiating the antigens of 
the latter types as phase 1 and phase 
2. Phase 1 antigens are represented 
by lower case letters (a to z) and 
various subscript Arabic numerals at- 
tached to the letter z. The phase 2 
antigens are designated by Arabic 
numerals, lower case letters, and vari- 
ous subscript Arabic numerals 
tached to the letter z. Table 4 shows 
the antigenic composition of a few of 
the most commonly encountered or 
better known Salmonella strains. The 
first column shows the serogroup, the 


somatic antigens. The majority (in second column the name, the third 
PrABLE 4. ANTIGENIC COMPOSITION OF SOME SALMONELL.E 
Group 
Somatic Specific Flagellar Antigens 
Serogrou} Name Antigens Antigen Phase 1 Phase 2 
\ S. paratyphi A 111,X11 Il a - 
B S. paratyphi B LIV.V.X11 IV b 1,2 
S. typhimurium LIV.V,XII IV i 1,2 
( S. paratyphi C VIVII Vil ‘ 1,5 
S. choleraesuis VIVII Vil ‘ 1,5 
S. newport VLVIII Vill e.h 1,2 
S. typhi IX.XII IX d - 
E S. anatum Ill 1,6 
excess of 95%) of Salmonellae consid- column, the somatic antigens, the 


ered to be pathogenic for man in this 

ntry belong to 5 such groups. These 

\. B, C (C, and C.), D and E 
E. and E,). 

(he chemical substances which 

comprise Salmonella flagella are dif- 

ferent from those that compose the 

bacterial cell body. As a consequence 

tl constitute a variety of antigens 

tinguishable from the somatic anti- 

However, the “H” antigens are 

ible with respect to phase. This 

ns that at one time the antigenic 

osition of the flagella is such as 

exhibit one serologic reactivity, 

e at another time it is such as to 

bit a different serologic reactivity. 

property of phase variation is not 

in all Salmonellae. Hence, we 

k of monophasic diphasic 


fourth column the “group specific” 
antigen and finally the last column 
the flagellar antigens of these or- 
ganisms. 

As previously stated, both somatic 
and flagellar antigens are capable of 
inducing antibody formation during 
infection with Salmonella. Theoreti- 
cally, it should be possible to “pin- 
point” a species of Salmonella as 
being the agent responsible for infec- 
tion by means of appropriate antigens 
used in examination of the serum. The 
practical necessity and desirability of 
this is highly questionable considering 
the fact that at least 200 varieties of 
Salmonella are known at present and 
for “species specific” identification of 
serum antibodies there would be re- 
quired the use of a like number of 
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antigens in the performance of a 
routine serodiagnostic laboratory pro 
cedure. The problems of preparing 
and maintaining such a large number 
of antigens is beyond the capabilities 
of most laboratories. From the stand- 
point of diagnostic requirement, all 
that is necessary is the detection of 
the largest variety of antibodies that 
are known to attend Salmonella infec- 
tion and this can be satisfied through 
the use of a small number of antigens 
characterizing the major Salmonella 
groups and flagellae as indicated in 
Table 4 

In the 
nostic 


interpretation of 
Salmonella infection 
several important factors must always 
be kept in mind. Antibodies to the 
somatic 


serodiag- 
tests tor 


antigens frequently 


appear 
earlier in the course of 


the disease 
than those to the flagellar antigens and 
may also disappear sooner. Secondly, 
the level or magnitude of agglutinin 
titers varies with the individual and 
the stage of the disease, so that it is 
difficult to state that a certain serum 
titer is diagnostic. It is 
agreed that demonstration of a rise 
or fall in titer, at least of fourfold 
difference is more meaningful diagnos 
tically than the findings of a single 
determination. However, in the pres 


generally 


ence of an appropriate history and 
clinical findings, a titer of 1:80 is con- 
sidered suggestive by us, a titer of 
1:160 or higher, under the same con- 
ditions, as diagnostic, the sole qualifi 
cation being the absence of a history 
of recent immunization or infection. 
With these considerations in mind, we 
may proceed to a discussion of the 
serological findings in our 
which exemplify these points. 

In case J]. B. (Tables 2 and 4) the 
offending organism was identified as 
5. newport, antigenic composition VI, 
VIII, e, h; 1, 2. Providing the patient 
possesses the capacity for immunologi- 


patients 


Viay, 1957 
cal response, we should find in his 
blood serum at the right time, anti 
bodies agglutinate ar 


which would 


antigen possessing the same somiati 
or flagellar composition, or both. At 
the time ].B. was hospitalized for his 
disease, our laboratory had availabl 
tor use in serum agelutination stucies 
only antigens with somatic components 
_and D and flagella 
component d. Theoretically, agglutina 
tion in 


tor groups A, B, ¢ 
meaningful titer could b 
expected with the C group antigen 
That this was the result actually ob 
tained is Table 

which shows the serum 
active in 1:80 titer only with this 


group nonreactive wit 


apparent trom 


antigen and 
flagellar d 


serum study was done so that it is not 


Unfortunately, only on 


possible to decide whether the antibod) 
level was increasing or diminishing 

this time. The relatively low antibod 
titer of 1:80 probably reflects the fact 
that we 
during the convalescent phase of thy 


were examining blood taker 


individual who, by 
78 Vea;rs 


could reasonably be expected to pos 


disease from = an 


virtue of his advanced age 


sess reduced ability for immunologic 
response 

The Salmonella strain isolated from 
patient L.B. was identified as 
typhimurium, antigenic 
av, 1,2 
with groups A 
B, and D were demonstrated in_ the 
patient's serum at several times during 


compositio! 
Antibodies reactiv 


somatic antigens of 


the course of a month. The explanatior 


for this cross-reactivity lies in th 
existence of a component common t 
the three antigens, namely, XII. It will 
be noted, however, that the highest 
titer is obtained with that antigen | B 
whose composition more closely coin 


cides with that of the infectious agent 


It should also be noted that serum 


agglutination with flagellar d antize! 
does not occur, since the causative o1 


ganis 
nent 
tion 
the | 
its Su 
more 
the 1 
in th 
he 
dimi 
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begil 
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Weiss et al.: 


ganism of this case lacks this compo- 
nent. Corroborative evidence of infec- 
tion in this case is furnished by (a) 
the level initial titer (1:5,120) and 
its subsequent diminution to a level of 
more than fourfold difference. Whether 
the rapid fall-off in antibody titer seen 
in this patient is related to the ther: apy 
he received or natural 
diminution is difficult to say with cer- 
it is noteworthy that, 
beginning November 4, one day prior 
to the initial study, he was 
placed on a drug regimen which in- 


represe nts 


taintv. However, 


serum 


gm./day 

tetracycline (1 gm./day 

and cortisone (100 mg./ 
Within 6 days his 

group B agglutinin titer 

sixteenfold decrease 


cluded chloramphenicol (2 
for 6 days 
for 4 days) 
day fol 2 days 


showed a 


Patient T.O. had a suggestive titer 
of 1:60 for Group B antigens 3 weeks 
ifter admission and his serum became 
nonreactive 8 days later. These 
changes are compatible with the isola- 
tion of S. typhimurium in this case. 
The reasons for the low titer may be 
that the serum studies were done rel- 
atively late in the course of his disease 
although the onset of 
could not be dated) and his advanced 
age. He presented with empyema, a 


disease 


lo ed manifestation, rather than 
disseminated disease, as in patient 
L.B.; the localized disease may be a 
factor in the poor antibody response. 

fact. that only one patient in 
thi ll series died and that he died 
of tastatic carcinoma suggests that 
the gnosis of Salmonella respiratory 
di is good. All patients were 
tre with broad spectrum antibi- 
ot in the basis of in vitro suscepti- 
tests chloramphenicol seems to 
be drug of choice. The various 
sth 


isolated from these cases were 
resistant to streptomycin and 
tet line 


ases the antibiotic susceptibil- 
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ity pattern varied with the source of 
the organism. In the case of J.B., the 
organism was first isolated from bron- 
chial secretions and was susceptible to 
tetracycline but the strain later  iso- 
lated from pus of the lung abscess 
was resistant to tetracycline following 
therapy with COC. In the case of 
L.B., the organism initially isolated 
from the urine on his first admission 
was susceptible to streptomycin, chlor- 
amphenicol, and tetracycline. He was 
then treated with a course of tetracy- 
cline and a course of chloramphenicol. 
readmission, isolated 
trom blood and stool were resistant to 
streptomycin and tetracycline but still 
susceptible to chloramphenicol, where- 
as the organism from the 
sputum had the same pattern of com- 
plete susceptibility to all three drugs 
characteristic of the original urinary 
strain. 

While we have no factual explana- 
tion for the observed variation in anti- 
biotic susceptibility pattern of a single 
organism from multiple 
sources of a single host, several hy- 
potheses present themselves: 1) Anti- 
biotic susceptibility, as measured by 
disc plate techniques is notoriously 
subject to great variation; 2 ) resistance 
induced by prior antibiotic therapy, a 
phenomenon which, in our opinion, has 
never been unequivocally proven to 
occur in those organisms which orig- 
inally induce infection in the human 
host, and 3) the existence in vivo of a 
bacterial population composed of indi- 
viduals of different antibiotic suscepti- 
bilities, sensitive and resistant individ- 
uals possessing different predilection 
for various body tissues. We cannot 
say with certainty whether one or all 
of these hypotheses are applicable, 
indeed any are applicable, even 
though the ‘observed pattern of varia- 
bility could be proven to be more 
real than apparent. 


organisms 


isolated 


isolated 


it} 
t 
Ns 
bk 
I¢ 
nt 
1) 
hy 
} 
: 
1) 
ict | 
Ke] 
+} 
by | 
TS 
| 
\ 
1 
+} 
t 
) 
B 
nt. | 
Pl 


The 


Summary. The salient clinical, bac- 
teriologic and _ serologic features of 
Salmonella 
as exemplified by 4 cases. are pre- 
sented. Salmonella infection of the 
respiratory tract is uncommon and is 
not necessarily accompanied or _pre- 


pleuropulmonary disease, 
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ceded by enteritis. Cortisone therapy 
may be responsible for dissemination 
of infection. The importance of proper 
serologic studies is thoroughly dis 
cussed and emphasized. Chloramphen 
icol appears to be the antibiotic of 


choice. 
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SUMMARIO IN INTERLINGUA 


Salmonellosis 


Pleuropulmonar 


Es presentate le saliente aspectos clinic, bacteriologic, e serologic de salmone 


losis pleuropulmonar, exemplificate pe 
per salmonellas es incommun e non es 
per enteritis. Therapia a cortisona 
dissemination del infection. 
discutite e sublineate ni detalio. 
biotico de election. 


+ 4 casos. Infection del vias respirator 
necessarimente accompaniate oO precedit 


es possibilemente responsabile pro 


Le importantia del pertinente studios serologic es 
Chloramphenicol es apparentemente le ant 
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FURTHER EXPERIENCES WITH THE VIGOROUS DIAGNOSTIC 


ton APPROACH TO UPPER GASTROINTESTINAL HEMORRHAGE 

per 

lis 

en By Eppy D. PatMer, Lr. MC 

of ASSISTANT CHIEF, MEDICAL SERVICE 
2nd GENERAL HOSPITAL, APO 180, NEW YORK, NEW YORK 
fue vigorous diagnostic approach to — reported upon, deals with further ex- 

the patient with upper gastrointestinal — periences with the technique. As time 
hemorrhage is based on the proposition has passed, it has become clear that 
that, because specific therapeutic the vigorous diagnostic approach, 
measures are available for several forms which was originally devised to guide 
of bleeding, the doctor who is respon- emergency management of the massive 
sible for the patient with hemorrhage — bleeder, is also very helpful for estab- 

9 is obliged to identify the bleeding le- lishing a diagnostic baseline for later 
sion as soon as possible after the pa- treatment in the case of the patient 
tient is first encountered. In order to where hemorrhage is not this severe. 


identify the lesion which is actually 
bleeding, rather than the one or more 
which are merely present and known 
to be capable of bleeding, the patient 
must be examined during active hemor- 
rhage. By definition the vigorous diag- 
nostic approach entails esophagoscopic, 
mer gastroscopic, and roentgenologic exami- 


itions in quick succession at the time 
{ the patient’s admission to the hos- 
pital. The approach presupposes that 


1c | the doctor has discarded the remark- 
ant ily ill-advised admonition of another 
that the bleeding patient is to be 

red and consequently shunned 

ignostically. ‘It presupposes, too, 


t he has not been hoodwinked by 

lies made after hemorrhage has 

sed which seem to indicate that al- 

t all upper gastrointestinal bleeders 

be assumed to be bleeding from 
ulcer. 

(he advantages of a vigorous diag- 

tic attitude, in terms of more effec- 

treatment realized from quick, 

irate diagnosis of the location and 

ture of the bleeding lesion, have al- 

ly been demonstrated (Palmer and 

tt'*). The present paper, which in- 


les none of the patients previously 


The present series includes patients 
whose hemorrhages were of varying 
severity. 


Material and Method. The 238 patients 
being reported upon were studied because of 
acute upper gastrointestinal hemorrhage, in 3 
Army, 2 university, and one Veterans Admin- 
istration hospitals. Blood transfusion was re- 
quired for 230 of the patients, although in 
76 only 500 ml. of whole blood were re- 
quired. The average blood requirement for 
all 238 patients during the first 3 postadmis- 
sion days was 3.211 ml. per patient, indicat- 
ing the seriousness of the blood loss in many 
of the cases. One hundred fifty-six patients 
had never had any evidence of bleeding prior 
to the present episode, and 95 had had no 
symptom or sign of gastrointestinal disease 
until they suddenly began to bleed. Except 
for 39 women and 14 Negroes, the patients 
were Caucasian men. The numbers of pa- 
tients per age-decade from the second through 
the eighth decades were, respectively, 7, 49, 
62, 46, 36, 31, and 7. 

The general plan of diagnostic management 
was the same for all patients, although cer- 
tain details were varied freely according to 
individual problems presented by some. As 
soon as each patient was encountered, his 
general state was quickly evaluated, blood 
was drawn for immediate initiation of blood 
replacement, as detailed a history as possible 
was taken, a thorough but rapid physical ex- 
amination was made, and an attendant was 
dispatched to collect all available records and 
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rocntgenograms of previous hospitalizations 
ind outpatient visits. Meanwhile, the patient 
was either held in the admission room o1 
moved to the examining room of the ward 
to which he had been assigned. In any cass 
he was not moved from the admitting 
stretcher nor was he cleaned up o1 changed 
to pajamas. As soon as the physical examina 
tion was completed a #30 Fr. Ewald tubc 
was passed into the stomach ice-watet 
vage carried out with the help ot a Toomey 
syringe, until the returns were clear or almost 
so. In only 24 of the patients did the bleeding 


fall to stop at least tempol wily or to slow 


ippreciably during lavage. From one to 5 
juarts oF water were required for this. Mean 
while iS as properly matched blood 
prepared replacement was begun, as_ indi 


cated Immediately following lavage, com 
bined esophagogastroscopy was carried out as 


One procedurs with the Eder Hufford esopha 


Oscope ind the Eder Palmer flexible gastro 
scope. This part of the examination required 
from 2 to about 8 minutes. In preparation 
tol endoscopy ll of the patients were giver 
itroping r. 1/75 soon after admission, and 
those who wer ible were given pontoc vine 

to ¢ ingle for local anesthesia. Otherwise 
no pharmaceuticals were used Followins 
endoscopy which was sometimes iecom 


plished while blood was running into thre« 

of the patients extremities upper castroim 
] 


testina 


contrast fluoroscopy was carried out 
with free palpation and positioning as was 
deemed necessary for a thorough examination 

In many instances the clinician had com 
pl te | hysical esophagoscopic, gastroscopi 
ind roentgenologic information within an 
hour of the patient's admission. In othet pa 
tients, whose bleeding was relatively mild, or, 
conversely, who remained in or re-entered 
the state of shock, the roentgenologi portion 
of the examination was delayed for some 
hours. Because of the immediate institution 
of esophageal tamponade by Sengstaken tubx 
when bleeding varices and often when bleed 
ing « soph igitis was found, these patients were 
either not studied roentgenologically until the 
tube had been removed or the contrast me 
dium was injected through the tube’s central 
channel. The policy was to accomplish — the 
endoscopic portion of the study, as quickly as 
possibl in all cases, because in the massive 
bleeder it was considered Imperative to have 
the resulting information and because in the 
mild bleeder delay might have been followed 
by spontaneous cessation, with conse quent loss 
of the opportunity to locate and identify th 
responsible lesion. Thus, all patients were ex 


amine d by emergency esophagogastroscopy. In 


some, emergency operation precluded roe: 

genologic study 
Results. The bleeding lesion was S\ 

identified with assurance within a few u 

hours of admission in 88.7% of the p st 

tients. In 27 cases either no lesion could u 

be found or the endoscopic examin ol 


tions were unsatisfactory. There wet 
four major errors, rectified only by oj 
eration or necropsy: one patient wl 

was bleeding trom a duodenal leiom 
oma was diagnosed as duodenal ule 

a giant ulcer on the posterior wall of 

postresection stomach was missed both 
at gastroscopy and roentgenologic 
study; a patient who had had an hepati: 
laceration 4 months previously, and 
who was now hemorrhaging down th 
common duct was diagnosed as bleed 
ing duodenal ulcer: and neither th 
bleeding site nor nature of the lesion 


was recognized in a patient with hemor 


rhage from a stomal ulcer. In addition 
a case of localized sarcoidosis of th 
gastric mucosa was misdiagnosed as 
localized erosive gastritis, and a patient 
found to be bleeding from a_ gastric 
ulcer was discovered at operation 
be bleeding also from a duodenal ulcer 
The incidences of both the activel 
bleeding lesions and of those which 
were found during the initial study but 
which were not bleeding are shown 
in Table 1. There are several interesting 
features among these data. It is noted 
that 115 potentially bleeding lesions — | 
which played no part in the current | 
episode were discovered; any of them 
might have been blamed in retrospect 
if diagnostic effort had been postpor 
until hemorrhage had ceased. Although 
102 patients had a duodenal ulcer, 
hemorrhage could be attributed to thiis 
lesion in only 55. A mere 23% of the 
entire group were found to be bleeding 
from duodenal ulcer. On the other 
hand, several poorly-publicized 
eases accounted for large proportions 
of the group: erosive gastritis, 2 


I 

§ 


Palmer: 


erosive esophagitis, 8¢; Mallory-Weiss 
svndrome®*, 4%; and diseases which are 
usually considered to be relatively rare, 
such as Osler-Weber-Rendu_ disease, 
upper gastrointestinal leiomyomas and 
others listed in the table, 47%. 
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had been employed in almost all cases 
except in some of those in which the 
diagnosis was in error or not estab- 
lished. This is, to be sure, a difficult 
matter to prove convincingly for pa- 
tients who were not operated upon or 


rABLE 1—INCIDENCE OF THE DISEASES DISCOVERED DURING 
VIGOROUS DIAGNOSTIC STUDIES 


Esophagus: 
varices 
erosive esophagitis 
ulcer 
adenoma in diverticulum 
diverticulum, uncomplicatec 


Hiatus hernia: 
with erosive gastritis 
without erosive gastritis 


Stomach: 


erosive gastritis, without he 


ulcer 

Mallory-Weiss syndrome 
Osler-Weber-Rendu disease 
leiomyoma 

gastric plus duodenal ulcer 
pyloric ulcer 

sarcoidosis 

adenomatous polyp 


carcinoma 


Duodenum: 
bulbar ulcer 
postbulbar ulcer 
leiomyoma 


Jejunum: stomal ulcer 


Down bile ducts following tra 


Actively Other Diseases 
Bleeding, Encountered, 
Responsible for not Responsible 
the Hemorrhage for Hemorrhage 


Undetermined: none found or 


unsatistactorvy examination 


TOTALS 


ie method of specific therapy was, 
ourse, dictated by the nature of 
bleeding lesion, and, in view of the 

diseases represented, it is not 
rising that many approaches were 
ed. It was believed in retrospect 
the optimum method of treatment 


36 12 

19 > 

3 3 

l 0 

| 0 3 

14 0 

0 14 

rnia 33 16 

24 

10 0 

4 0 

2 l 

l 0 

] l 

] 0 

0 | 

0 9 

53 17 

] 0 

l 0 

5 0 

uma 4 0 

238 115 


studied at necropsy, especially when 
the clinical course was not particularly 
gratifying; nevertheless, it seemed quite 
certain that no major manipulative er- 
rors were made, such as institution of 


esophageal tamponade for cirrhotic pa- 


tients who were bleeding from ulcer. 
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\n emergency operation was carried 
out in 48 (20%) (Table 2). In 
all but instance each of 
ulcer, stomal ulcer, and leiomyoma of 


Cases 
one gastric 
the duodenum, the precise preoperative 
surgical plan was found to be proper 
at the 
quently, was carried out. After experi- 


time of operation and, conse 


ence with the first patient with post- 
traumatic intrahepatic hemorrhage, the 
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rather easily and quickly controlled b 
pneumatic tamponade. Necrops) W 
performed in all fatal cases, and in on! 
the patient had 
from intrahepatic hemorrhage was it 


who exsanguinated 
shown that the immediate clinical dia 
nosis had been incorrect 

Comment. To 
used. this technique it would be diff 
cult to 


anvone who not 


realize how thoroughly. satis 


TABLE 2 EMERGENCY OPERATIONS DISEASES AND SURGICAL APPROACH 
Esophagus 
varices portacaval shunt } 
splenorenal shunt | 
S¢ gmental esophagogastrector 
transthoracic ligation 


ulcer 


esophagitis 


Hiatus hernia 


segmental resection 


vagotomy and gastroenterostom\ 


repair of hiatus Z 


phreni crush 
Stomach 
ulcer subtotal gastrectomy 12 
castric and duodenal ulcer subtotal gastrectom | 
erosive Gastritis subtotal gastrectomy | 
total gastrectomy | 
sarcoidosis subtotal gastrectomy l 
Duodenum 
ulcer subtotal gastrectomy | 
vagotomy and gastroenterostomy 
leiomyoma transduodenal ¢ xtirpation 
Stomal ulcer further gastrectomy ) 
transthoracic vagotomy 
Hemorrhage from liver intrahepatic ligations | 
TOTAI 1S 


second was correctly diagnosed from 
the history plus the gastroscopic obser 
vation of transpyloric reflux of dark 
blood, and control was effected by the 
preoperative plan of hepatic dissection 
and ligation. 

19 deaths (8%) in the 
series. The causes are listed in Table 
3. It is to be noted that only 7 of the 
deaths exsanguination. 
The 8 patients who died of liver failure 
were cirrhotics with bleeding varices. 


There were 


were due to 


and in all the hemorrhage itself was 


factory the endoscopic examinations 0 


dinarily are and with what precision 
the bleeding lesion can usually be speci 
fied. A patient who only a few minutes 
before seemed to 


of blood 


subject for detailed study. The success 


be vomiting quarts 
is found to be an excellent 
of the endeavor depends on the elec 
the 
lavage, and for this it is useless to em 


tiveness of preliminary gastri 
ploy a tube narrower than #30 F 
or a svringe with a small nozzle. The 


efficiency of ice-water lavage as « 


4 
j 


gency therapy for upper gastrointes- 
tinal hemorrhage is quite remarkable 
in itself, and rather frequently severe 
bleeding from generalized erosive gas- 
tritis, from sclerotic ulcer arteries, and 
from esophageal varices is halted 
quickly and for days or many weeks. 
\lthough it is possible for lavage to 
defeat the main purpose of the tech- 
nique by removing every trace of blood 
from the esophagus and stomach, there 
ilmost always remains a small ooze 
wv adherent clot to direct the endosco- 
pist to the responsible lesion. 


rABLE 3.—CAUSES OF DEATH 


Kxsanguination 


from esophageal varices 4 
from erosive gastritis l 
from gastric ulcer l 

traumatized liver 


Liver failure initiated by hemorrhage S 


ring immediate postoperative period: 
following subtotal gastrectomy 


following esophagogastrectomy 
pulmonary infarction. following 
istrectomy l 
rOTAL 19 


Because the purpose of the vigorous 
liagnostic approach is to permit ac- 
urate application of specific emergency 

therapeutic measures, its value must be 
ieasured in terms of retrospective 
idgment of the suitability of the treat- 
ient used. Although it was rather Casy 
the responsible clinician to decide 

x his own purposes in most of the 
Ses, pathologic information to satisfy 
he skeptic was obtained in only 63. 
37 initial diagnosis had been incorrect 
| 4, although the error was rectified 
t operation in 3 of these. 

Perhaps the most important aspect 
| the study was the revelation regard- 
ig the presence of a large number of 
otentially bleeding lesions which were 

laying no part in the current episode. 
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Because in many of the patients the 
presence of such a lesion or lesions was 
already known at the time the present 
hemorrhage began, it is obvious that 
automatic assumption of the diagnosis 
would have led to misdirected therapy 
in many instances. In an earlier series” 
it was found that in 51% of bleeders a 
previously discovered potentially bleed- 
ing lesion did not account for the cur- 
rent hemorrhage. In particular, it was 
emphasized that by no means are all 
ulcer patients w ith hemorrhage bleed- 
ing from their ulcers. 

In this connection, it should be noted 
that among the 238 patients reported 
here only 23% of the hemorrhages were 
due to duodenal ulcer and only another 
3% to gastric or stomal ulcer. On the 
other hand, 59% of the patients were 
found at the time of hemorrhage to 
have an ulcer. Because evidence of an 
ulcer persists while many bleeding le- 
sions, such as erosive gastritis and ero- 
sive esophagitis, may heal quickly fol- 
lowing hemorrhage, management of 
these patients by the classical tech- 
nique of delaying diagnostic effort for 
a week or 2 would have led to the er- 
roneous assumption that ulcer had been 
much more important than it actually 
was as a cause of hemorrhage. It is 
suspected that the very high incidence 
of ulcer-bleeding reported in some 
series can be ascribed to the habit of 
incrimination through mere detection. 

To date 401 bleeding patients have 
been managed by the principle of the 
vigorous diagnostic approach, and in no 
instance has it been found that either 
the transoral or roentgenologic manipu- 
lations have aggravated bleeding or in 
any other way compromised the clini- 
cal situation. It has not been found 
dangerous to pass tubes in instances 
of variceal bleeding or to palpate over 
bleeding ulcers. It is abundantly ap- 
parent that the doctor charged with 
the care of a patie nt with upper gastro- 
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intestinal hemorrhage does his patient plan based on the preoperative diagnos- 
more harm than good by fearing diag- tic study proved to be proper and was 


nostic ministrations. carried out. The gross mortality rate 
Summary and Conclusion. A second was 8%; the mortality rate for exsangui- 

series of 238 patients with upper gas- nation was 3%. 

trointestinal hemorrhage has been man- Upper gastrointestinal hemorrhage 

aged by the vigorous diagnostic ap- makes a desperate demand for quick 


proach, which calls for physical, and accurate diagnosis because specific 
esophagoscopic, gastroscopic and roent- therapeutic measures are available for 
genologic examinations during active many of the responsible lesions. In this 
bleeding as soon as the patient is en- emergency, diagnostic reticence is to be 
countered. A specific diagnosis of the condemned; it can stem only from 
responsible lesion was established baseless fear of harming the patient. 


quickly in 88.7% of the cases. Subse- yet, as in many other clinical emer 
quently 6 of the diagnoses were found — gencies, the harm results from failure 
to be incomplete or incorrect. Treat- to attempt diagnosis rather than from 


ment included emergency surgery in 48 _ efforts exerted in the patient's behalf 
instances; in all but 3 the operative 
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SUMMARIO IN INTERLINGUA 


Experientias Additional in le Resolute Attacco del Problema Diagnostic in 
Hemorrhagias Supero-Gastrointestinal 


Un secunde serie de 238 patientes con hemorrhagias supero-gastrointestinal 
esseva subjicite a nostre methodo del resolute attacco del problema diagnostic, 
i.e. un methodo que require examines physic, esophagoscopic, gastroscopic, e 
roentgenologic durante le sanguination active si tosto que le patiente es initial- 
mente presentate. Un diagnose specific del lesion responsabile esseva establite 
promptemente in 88,7 pro cento del casos. Subsequentemente il esseva trovate 
que sex del diagnoses esseva incomplete o incorrecte. Le tractamento includeva 
chirurgia de urgentia in 48 casos. In omnes, con tres exceptiones, le plano 
chirurgic basate super le preoperatori studio diagnostic se provava appropriate 
e esseva executate. Le mortalitate total esseva 8 pro cento. Le mortalitate 
per exsanguination esseva 3 pro cento. 

Hemorrhagia supero-gastrointestinal exige urgentemente le plus prompte 
establimento de un diagnose accurate, proque mesuras therapeutic existe pro 
multes del lesiones responsabile. In tal casos de urgentia, omne reticentia 
diagnostic debe esser condemnate. Illo pote esser inspirate solmente per le 
non-justificate timor de nocer al patiente, sed hic—como in multe altere situationes 
de urgentia clinic—le damno resulta de postponer le essayo de determinar le 
diagnose plus tosto que de effortios interprendite in le interesse del patiente. 
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A NEW, QUANTITATIVE DIGITALIS TOLERANCE TEST 
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THE synergism between calcium and 
digitalis has been well established both 


(Baker and Baker', Ber- 


in animals 


liner®, Bower and Mengle*, Cloetta*, 
Fischer'’, Gold and Kwit''!, Gold and 
Edwards!?, Kutschera-Aichbergen'®, 


Nyiri and DuBois*', 
Runels**, and Schunter- 
and human beings ( Billig- 
Cheinisse’, Cloetta* 
lwasaki'®, Kutschera-Aichbergen'® and 
Singer*’). Based upon the quantitative 
nature of this synergism (McGuigan 
and Higgins®’, and Salter, Sciarini and 
Gemmel** ), we have developed a digi- 
talis tolerance test (Nalbandian et 
a By means of this test it is pos- 
sible to determine to what level a sub- 
ject is digitalized and, therefore, how 
much more digitalis can safely be ad- 


Lieberman!* 
Salter and 
) 


} 


ministered. Essentially the subject is 
titrated to an electrocardiographic end- 
pont by increasing increments of in- 
t nously administered — calcium 


gluconate. At a critical level of serum 
calcium the synergism between calcium 
and the previously administered digi- 
talis produces a transient end- “point 
in the electrocardiogram, that _ is, 
changes indicating digitalis toxicity. If 
the electrocardiographic end-point is 
persistent or is of an especially hazard- 
ous nature, the electrocardiographic 
changes can be terminated by the in- 
travenous administration of disodium 
ethylene diamine tetraacetic acidt 
(NasEDTA), effective calcium 
chelating compound. The serum cal- 
cium may thus be lowered below the 
critical level which induces the “toxic” 
electrocardiogr aphic changes. The level 
of digitalization is indicated by the 
amount of calcium required to produce 
the end-point in the electrocardiogram. 
This is possible because of the inverse, 
quantitative relationship between the 
calcium and digitalis with reference 
to the production of the end-point. 


pported by the Butzel Fund of Harper Hospital. 


e NasLEDTA (Sequestrene, 
al Co., 
itories, Inc 


.. Los Angeles, California. 


Versene) used in this experiment was supplied by Dow 
Midland, Michigan; Geigy Pharmaceuticals, Yonkers, New York; an 


Riker 
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Thre 
Methods. Tests were made on a series of 12 
Intact monere | dogs Three logs ( Nos ] 


through 3) were used as controls. Nine dogs 


Nos. 10 through 18) were tested. All dogs 
were anesthetized with 6% Nembutal solu 
tion administered intravenously tubes 
were inserted intratracheally. All medications 
were administered by and blood specimens 
were drawn from femoral veins 

CONTROL DOGs. In each of the control dogs 
baseline electrocardiograms were obtained 
and standard lead No. 2 was used for re 


cording during the procedure Spec imens were 
taken for 


potassium 


baseline values of serum sodium 


calcium’ prothrombin time 
The test doses of calcium gluconate were ad 
With the electrocardio 


graph running 10% calcium gluconate solution 


ministered as follows 


Was viven intravenously every 2% minutes 


beginning with 1 ml. and increasing by incre 
ments of 1 ml. Every dose of calcium regard 
within 


of 30 seconds Specimens for serum sodium 


less of volume was given a period 


( ak 


potassium and were taken periodi 
cally 
rest pocs. The test dogs (Nos. 10 through 


18) weighed from 8 to 14.1 kilograms. Each 
of the 9 test dogs of the series was used as 
its own control by one of two methods 

In 6 of these 9 dogs (Nos. 10, 11, 14, 16, 
17, 18 digitalis the 
acetyl strophanthidin® tolerance (the amount 


with no antecedent 


required to produce toxic changes in the 


electrocardiogram ) was determined. On sub 
sequent given a 
of Digoxint varying from 0.04 mg. to 0.135 


mg. per kilogram, 


days each dog was dose 


administered in a_ single 
continuous dose over a period of 3 to 5 min 
After 1% to 2 hours, at the time of the 
action of the with the 
electrocardiograph running, 10% calcium glu 


utes 
maximum Digoxin, 
conate solution was given intravenously as 
previously described, until an electrocardio- 
graphic end-point occurred. If the electro 
cardiographic end-point persisted or was of 
NasEDTA 
intravenously over a period of one minute 
When the induced hypercalcemia had been 
corrected by the body to near normal levels, 


a hazardous nature, was given 


the acetyl strophanthidin tolerance was again 
determined in the same dog. The comple- 
acetyl strophanthidin re- 
quired to produce “electrocardiographic tox 
icity 


mental dose of 


less than the original 
such dose of acetyl strophanthidin. Dividing 


was oby iously 


°*The acetyl strophanthidin was supplied by Eli Lilly & Co., 


+The Digoxin used in this experiment was ‘Lanoxin,’ Brand Digoxin Injection manufactured 


by Burroughs, Wellcome & Co., Inc. 
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the complemental dose of acetyl strophanthi 
din by that dose originally required to pro 
duce toxicity of the reduction 
of the acetyl strophanthidin 
Phe reciprocal of this percentage then 
a measure of the level of digitalization due 


Was a measu4re 
tolerance for 
was 
to Digoxin. For example, if the original dose 
of acetyl strophanthidin necessary to produce 
toxic changes in the nondigitalized dog were 
1.2 mg. and subsequently after Digoxin was 


administered, if only 0.6 mg. of  acety! 


strophanthidin were required to produce 


the level of digital 
was demonstrated t 


toxicity in the same dog 


ization due to Digoxin 
be 50% of toxicity. Demonstration of the level 
of digitalization by such means is an adapta 
tion of the principle introduced by Hatcher! 

In the 3 dogs (Nos. 12, 13 an 


15) the level of digitalization was determine 


remaining 


The dogs were digi 
later th 
calcium-digitalis tolerance test was pertorme 


by an alternate method 


talized with Digoxin and 2 hours 


After the induced hypercalcemia was col 
rected, each dog was given a single, minin 
complemental dose of Digoxin of such 

amount as to just prod ce electroc ardiograp| 


he 
then determined as 


end-points level of digitalization w 


1 percentage of toxicity 
Kor example, if a dog given an origin 
0.10 mg./kg. of and the 


a complemental dose of 0.05 m 


was 
dose of Digoxin 
required 
kg. to develop an electrocardiographic el 
point,. the original dose of Digoxin was th 
at least 674 “plus” of the 


method, however, was not as accurate 


dose | 


for t 


toxle 


appraisal of the level of digitalization as 
adapted Hatcher Principle | 


and sO Was 
this ifter 


continued in series 


be Ing used 


dogs 


Results. Figure LA summarizes the 


findings in 3 control dogs (Nos. 1, 

3). Dog No. | is representative. It was 
given LOY calcium gluconate in 20 test 
Methods, 
resulting in an eventual serum calcium 
74.7 100 ml. In the 


absence of digitalis no electrocardio- 


doses as described under 


level of mg. per 
graphic end-points were recorded until 
the serum calcium levels were almost 
two times as great as the highest leve! 
attained in the course of any test. Thus 


Indianapolis, Indiana 


j 
4 
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no false electrocardiographic end- 
points were produced by the test dose 
schedule of calcium gluconate in the 
control (nondigitalized ) dogs. 

In the test dogs we have been able 
to demonstrate an almost linear, in- 
verse, quantitative relationship — be 


tween levels of digitalization and the 


required test dose of calcium to induce 
clectrocardiographic end-points (Fig. 


2). That a precise inverse quantitative, 
linear relationship exists between cal- 
cium and digitalis has been shown 
conclusively by Salter, Sciarini and 
Gemmel**. 

Figure 3A summarizes the results in 
a dog (No. 17) of a typical calcium- 
digitalis tolerance test. The figure and 
legend are self-explanatory. Note that 
the use of acetyl strophanthidin is not 


90;- 
EKG CHANGES due to 
induced hypercalcemia in 
non- digitalized control 
dogs 
= 
© 50 
5 40Fr 
& 
WwW 
30} 
20}- 


20 


30 40 50 


minutes 


1A.—This graph is a summary of the results on Control Dogs. The hypercalcemia is 

iduced by injections of 10% calcium gluconate in nondigitalized dogs as discussed under 

Methods. The horizontal, broken line at 40 mg. per 100 ml. represents the highest calcium 

vel obtained in the serum of digitalized test dogs. Electrocardiograms at indicated points 
along the serum calcium curve for Dog 1 are representative (see Fig. 1B). 
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a part of the calcium-digitalis tolerance calcium necessary to produce an elec- 
test; it was used solely as a laboratory — trocardiographic fe point enables one 
proof of the level of digitalization to estimate the maximum additional 
achieved by the Digoxin. amount of a rapidly acting glycoside 

Discussion. The clinical implication that can be tolerated. For example, 
of Fig. 2 is that in patients who are subjects reacting after the 4th or 5th 
partially digitalized, the test dose of test dose are digitalized to approxi 


Dog | 


D 


F 


Fig. 1B.—Electrocardiograms taken at indicated points in Fig. LA. This control dog had th 
greatest calcium/kilogram ratio in this control group. Note that an elec trocardiographic end 
point occurs only in specimen “E.” At this point the serum calcium was 74.7 mg. per 100 ml 
which is almost two times as high as the highest serum calcium value obtained in digitalized 
test dogs. The false electrocardiographic end-point at “E” occurs well beyond the range of 
serum calcium levels obtained in test dogs (Fig. 1A). No end-points occurred in the other 


control dogs 


Demonstrated 


Test dose of 
levels of < 14 calcium gluconate 
digitalization 
in % 


of toxicity 


required for 
EKG end-point 


This graph demonstrates the inverse, quantitative relationship between varying levels 
of digitalization and the test dose of 10% calcium gluconate required to induce an electro- 
irdiographic end-point In Dog 18 the test was discontinued after the 14th test dose when 


end-point had been reached. Subsequently this dog was demonstrated to be digitalized 
to 0% of toxicity. 


bay 


Dog Wt., 9-3 Kgm. 


EKG C | EKG D 
EKG E 
30 
: 
E 20 L_EKS 8 SERUM y 
{ CALCIUM 
0 10 20 25 70 
minutes 
-4 mg. Acety| 
DIGOXIN 
~ 05 


'23s345 67 869 0 4 cc 


10 % NagEDTA 
cc. 10 % CALCIUM GLUCONATE 


SA This is a summary of the calcium-digitalis tolerance test on Dog 17. The electro- 
liographic end-point occurred after the 10th test dose of 10% calcium gluconate. The 
t of NasEDTA in the electrocardiogram is shown in Fig. 3B. On a previous occasion 
no antecedent digitalization, this dog required 0.65 mg. of acetyl strophanthidin to 
luce toxic electrecardiographic changes. Since, after digitalization with Digoxin, only 0.4 
of acetyl strophanthidin was required to produce an electrocardiographic end-point, the 
was digitalized by the Digoxin to 38.5% of toxicity (see Methods). Note: The acetyl 
phanthidin is not a part of the calcium-digitalis tolerance test and is used only as a 
laboratory proof of the level of digitalization attained by the Digoxin. 
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Dog Dose 
no. °*/e no. 
10 92.0 | 

Il OL. 7 

12 77+ | 

d 


508 The American Journal of the Medical Sciences * May, 1957 

' ; 2), and can follow the calcium digitalis test. 
can safely tolerate less than 40% of the — It is clear then that clinically the pur- 
original dose, when known, or about pose of this complementalls admin- 
20% of the “average digitalizing dose” istered dose of digitalis subsequent to 


mately 70% of toxicity (Fig. 


of digitalis the test is to achieve therapeutic dos- 
Using the standard rapidly acting age up to the maximum levels of digi- 
digitalis preparations, digitalis therapy talis tolerance and to avoid thereby 


Dog |7 


A Baseline EKG 


After digitalization 


V ' 
After end-point and 


before Nao EDTA 


CG End-point 


© After Nop EDTA 


Toxic EKG after 
if 
As Auf G 4mg. Acetyl 


Strophanthidin 


Fig. 3B.—Electrocardiogram taken at indicated points in Fig. 3A. Note spontaneous improv: 
ment (D) after electrocardiographic end-point (C) and further enhancement of this change | 
NasEDTA(E). 


Nalbandian 


digitalis toxicity. Also, it should be 
understood that the use of acetyl] 
strophanthidin is not a part of this 
Methods ). 

It has been shown by 


test (see 
radioactive 
(Bronner et al.®) in 
human beings that the induced hyper- 
calcemia is normally cleared from the 
serum at the rate of 19% per minute. 
Therefore, within 25 minutes the serum 
level in such cases should be returned 


calcium. studies 


to the original serum calcium levels. 
In our dogs clearance of calcium was 
somewhat slower. It must be made 
clear that the injected calcium is only 
cleared from the serum and not ex- 
creted at this rate. These same radio- 
active calcium) studies have demon- 
strated that only 8% of the injected 
calcium appe: ared in the urine by the 
5th day. Therefore, renal he mody- 
namics, renal excretion of calcium pH 
of urine, and renal lithiasis formation 
all are of no concern in reference in 
the calcium-digitalis tolerance test. 

Disodium ethylene diamine 
tetraacetic acid (NasEDTA) is an or- 
ganic compound which at blood pH 
forms a soluble calcium complex si 
a heterocyclic compound, 1 
ducing the extracellular concentr: fad 
of ionized calcium. The toxicity of this 
compound is remarkably low (Dudley 
et al, and Holland, and 
Sahagian-Edwards"). The rapidity 
with which the calcium level is low- 
ered is a function of the mode and 
route of administration of the chelate 

Papovici et al.**, and Spencer et al**) 
The renal excretion of NasCaEDTA in 
man is rapid; in normal persons ap- 
proximately 80% is excreted in 4 hours 
and 98% in 6 hours. 

NasEDTA was used in 4 of the 9 
calcium-digitalis tolerance tests, but 
was actually required in only 2 of the 
tests. The electrocardiogr: aphic end- 
points in the rest of the dogs were 
so transient that the reduction of se- 


forming 
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rum calcium by NasEDTA was _ not 
required. NasEDTA should be used in 
the quantities indicated in Table 1 and 
the amount injected should be adminis- 
tered over a period of at least 60 
seconds. If given at a faster rate, it 
may induce tetany, asystole and 
death. 


TABLE 1—NUMBER OF ML. OF 
CALCIUM GLUCONATE TEST 
DOSE AND THE CALCIUM CONTENT 
IN MILLIGRAMS PER TEST DOSE, 
AND AMOUNT IN ML. OF 10% 
NasLEDTA NEEDED TO SEQUESTER OR 
CHELATE ONE-HALF THE CALCIUM 
CONTENT OF THE LAST ADMINIS- 
TERED TEST DOSE OF CALCIUM 
GLUCONATE. THIS AMOUNT OF CAL- 
CIUM CHELATION IS SUFFICIENT TO 
REDUCE THE SERUM CALCIUM BE- 
LOW THAT LEVEL WHICH WILL 
SUPPORT AN ELECTROCARDIO- 
GRAPHIC END-POINT 


ML. 10% 
Na. EDTA to 
MI. of 10% Sequester 5 
Calcium Calcium Con- 
Test Gluconate Milligrams of — tent of the 
Dose Per Test Calcium per “Last” Test 


Number Dose Test Dose Dose 
No. 1 l 9 0.4 
2 2 18 0.8 
3 3 27 1.2 
36 1.6 
4 5 15 2.0 
6 6 54 » Ae 
7 7 63 2.9 
8 72 3.3 
81 3.8 
10 90 4.2 
1] 1] 99 4.6 
12 12 108 5.0 


ELECTROCARDIOGRAPHIC END-POINTS. 
Using the dosage scheduled as_per- 
formed in our test, we have observed 
the following electrocardiographic 
changes with calcium alone: 1) altera- 
tion of the contour of the P wave, 2) 
alteration of the T wave contour and 
polarity, 3) displacement of the iso- 
electric line, 4) alteration of the ampli- 
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tude of the QRS complex, 5) varia- 
tions in the duration of the PR interval. 
usually in keeping with change in rate, 
and 6) alterations in the rate with 
either bradycardia or tachycardia. In 
dogs previously given digitalis and sub- 
sequently given intravenous 
gluconate, changes, 


calcium 
therefore, 
are not to be considered electrocardio- 
graphic end-points. 

In the choice of electrocardiographic 
changes for end-points we have used 


these 


only those electroc: ardiogri aphic changes 


which may be considered evidences 
of digitalis toxicity, as did Lown and 
Levine'*. Thus, our selected electro- 


cardiographic end-points are: 1) first 
heart block, second degree 
heart block, 3) multiple ventricular ex 
trasystoles (unifocal or multifocal), 4) 
nodal rhythm. It is to be empha- 
sized that alterations in the 
electrocardiographic pattern are al- 
most always transient, 


degree 


these 


reverting spon- 
within one 
NaoEDTA, 


be aborted 


taneously in 
minute. With the use of 
all of these 
immediately 

SODIUM, 
BIN 


most cases 


changes can 
at will. 
POTASSIUM, AND 


has been no 


PROTHROM 
TIME. There signifi- 
cant trend in the sodium and _potas- 
sium levels correlated with induced 
hypercalcemia. In some instances val- 
determinations were 
elevated or depressed either simulta- 
neously or independently and in other 
instances the values were continuously 
within normal limits. Probably, 
mens of blood obtained by coronary 
sinus catheterization would have been 
more significant. 

In only 2 dogs the prothrombin time 
was prolonged temporarily as a direct 
result of the induced hypercalcemia. 

MORTALITY. There was no 
ate mortality associated 
testing procedure. However, Control 
Dog No. 2 died 2 days after being 
tested according to the control sched- 


ues for these 


speci- 


immedi- 
with the 
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This animal 
210 mil. of 10% 
within 50 


described 
total of 
calcium gluconate 


ule previously 
Was given a 
minutes 
No necropsy was performed. However, 
it can be pointed out that the amount 
of calcium solution used was far in ex 
that found to be 
provoke an 


cess of necessary to 
electroc: wdiographic re 
sponse in any of the digitalized dogs 

A second delayed mortality occurred 
with Test Dog No. 18. This dog died 
within 2 days after the test. This animal 
a total 105 ml. of 


within 35 minutes and was 


received calcium 
gluconate 
then given a complemental digitalizing 
dose of acetyl strophanthidin in excess 
of the dose originally required to pro 
toxicity. 


performed. 


duce Again no necropsy was 
This fatality may suggest 
that the test should be 
discontinued at that point where the 
subject is demonstrated to be less than 
90% digitalized. Neither of these 2 dogs 
received NasEDTA. 
The hypercalcemia in 


dogs 


for example, 


both of these 

near-normal 
hour by the serum 
calcium clearing mechanism discussed 
above. It is well known that the effects 
of acetyl strophanthidin are minimal to 
absent in from 2 to 4 hours. Therefore, 
it is difficult to implicate the effects of 
hypercalcemia in Control Dog No. 2 


was corrected to 


levels within one 


and the effects of hypercalcemia and 
acetyl strophanthidin in Test Dog No 
1S as the of death 2 days later 
It is possible that the anesthesia may 
have been the 
these deaths. 
CLINICAL TRIALS. By using calcium 
chloride and modifying the test dosage 
schedule herein presented, the 
digitalis tolerance test has been per 
formed successfully with no mortality 
and no complications 16 times in 1] 
patients with 


cause 


significant factor in 


calcium 


congestive failure. In 


each of 5 of these patients we have 
been able to perform this test, admin- 
calculated, 


ister the complementa! 


| 
| 
| 


Nalbandian 


dose of a rapidly acting digitalis prep- 
aration, and perform a second test all 
within hours. NasEDTA has been 
required only one time to reverse the 
electroc ardiographic end-point (a per- 
sistent, supraventricular, nodal tachy- 
This clinical series is being 
expanded and will be reported in de- 
tail subsequently. Concurrently, adap- 
tation of this test to clinical cardiology 
problems in pediatrics also is being 
investigated by one of us (RMN). 
Summary and Conclusions. In prin- 
ciple the digitalis test proposed by us 
is based upon an inverse, quantitative, 
synergistic relationship between cal- 
cium and digitalis to produce electro- 
cardiographic end-points. 
given 


cardia ). 


The subject 
increments of 10% 
intravenously until 
an electrocardiographic end-point is 
reached. In most cases the electrocar- 
diographic end-point is transient lasting 


is increasing 


calcium gluconate 


We 
M.D., L. Berman, 
and Harper Hellems 
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from 30 seconds to one 
ever, 


minute. How- 
if the electrocardiographic end- 
points persist or if the electrocardio- 
graphic complexes are alarming, these 
can be reversed in one minute by giv- 


ing an appropriate, stoichiometric 
quantity of 10% Na,EDTA. 
The significance of electrocardio- 


graphic end-points is evaluated and 
owe 

rapidly acting, calculated, thera- 
Bro dose of digitalis can be adminis- 
tered safely after termination of the 
test. Thus, maximally effective doses 
of digitalis to the upper limits of toler- 
ance can administered without 
jeopardy of digitalis toxicity and_ its 
attendant hazards. 

In 16 times on I] patients in con- 
gestive failure, no mortality and no 
complications have been encountered 
in the performance of this test. 


be 
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SUMMARIO IN INTERLINGUA 


Un Nove Proba Quantitative de Tolerantia a Digitalis: 
Basate Super le Synergismo de Calcium e Digitalis 


Le hic proponite proba de tolerantia a digitalis se basa super le observation 
de un inverse relation synergic quantitative inter calcium e digitalis in le 
production de definite “punctos terminal” in le configuration de electrocardio- 
grammas. Le subjecto recipe un serie de progressive- e uniformemente 
augmentate amontas de un solution de 10% de gluconato de calcium in adminis- 
trationes intravenose usque un puncto terminal se nota in le electrocardio- 
gramma. In le majoritate del casos le puncto terminal electrocardiographic es 
transiente e dura non plus que 30 secundas o un minuta. Si le punctos 
terminal del electrocardiogramma persiste 0 si le complexos electrocardio- 
graphic es alarmante, un reversion pote esse effectuate intra un minuta per le 
administration del appropriate quantitate stoichiometric de un solution de 104 
de Nas2EDTA 

Le signification de punctos terminal electrocardiographic es evalutate, e lor 
utilisation es justificate. 

Post le termination del proba un dose therapeutic de digitalis a action rapide 
pote esser calculate e administrate sin risco. Assi il es possible administrat 
digitalis in doses de efficacia maximal usque al limite superior de tolerantia sin 
currer le risco de producer toxicitate a digitalis con su periculos concomitante 

In 16 applicationes in 11 patientes con disfallimento congestive, nulle mortali 
tate e nulle complicationes ha resultate ab le uso de iste proba 
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SOME 


Chief of Department: 


BEYOND the 
10% of 50% of all women 
have high blood pressure. In only one- 
fifth or one-tenth of these is the hype r- 
tension directly threatening to the state 


age of 40, approximately 
f all men and 


of health or the patient's life (Evelyn' ) 

This percentage is still so high as to 
make hypertension a medical, social 

: ind economic problem of tremendous 


mportance. However, as common as 
» we know very little 
natural history of “essential 
This lack of information 


basic 


this disease mav be 
ibout the 
ypertension 


ludes suc h 


questions as on- 
t, average duration terminal 
tage of the untreated disease. A long- 
rm study of these problems would 
em the only 


and 


basis for the estimation 
the effect and rationale of antihyper- 
nsive measures and treatment. How- 
er, nowadays antihypertensive treat- 
nt is so universally performed that 
collection of pertinent data would be 
possible as the discovery of the dis- 
e is at present immedi: itely followed 
therapeutic measures. In order -to 
ive conclusive information a modi- 

approach to the problem seemed 
essary, and steps were taken on the 
is of the following considerations. 
» universally agreed that blood pres- 


Presented 


CONTRIBUTIONS TO THE 
OF HYPERTENSION 


From the First Medical Department, University of Vienna, Medical School, Vienna, 


at the Second European Congress of Cardiology, September, 


NATURAL HISTORY 


By P. Dovyak 
HUEBER 


P. LAGLER 
AND 


H. THALER 


Austria. 
Prof. Dr. E. I 


Lauda 

values above 140/90 mm. 
people under 50 years of ¢ 
normal. 


sure Hg in 
iwe are ab- 
It is also well known that early 
manifestations of hypertensive disease 
are slight transient or permanent eleva- 
tions of blood pressure above the aver- 
age, provided that no other reason for 
the elevation of blood pressure can be 
found. Could one trace the history of 
patients discovered incidentally, during 
hospitalization a decade or more pre- 
viously, to have had blood pressure 
readings above average? If 
ords could be collected 
interesting to 


such rec- 
it would be 
compare these readings 
with recent ones, and the course against 
that of normal controls. 


and Methods. 
questions we 


Material 


For the study of 
these 


went through all records 
of females who were admitted to our hospital 
during 1937 to 1940. Only patients under 
50 years of age who lived in Vienna and who 
did not any cardiac, renal vascular 
disorders were included. Those, in whom inci- 
dentally slight elevations of not higher than 
170/105 had been registered on one or more 
occasions, comprised the group of potential 
hypertensives. Those with normal blood pres- 
sure values controls. started 
then calling in these patients for a check-up 
by sending a short note on a postcard. If there 


have 


served as 


was no answer, or if the note came back 
undelivered, the new address of the patient 
1956, Stockholm. 


(513) 


through the 
Vienna 


traced central files of the 
City of It, thereafter, the repeated 
invitation was unsuccessful, a personal letter 


Was 


was written to the patient explaining in detail 
the reason and importance of the re-exami 
had died, the 
certificate of death from the central register ot 
the citv was requested. If patients had died 


nation. From patients, who 


Ina hospital their records and postmortem 


reports were collected. If it turned out that 
the patients had not died as a result of a 
hypertensive vascular disease they were ex 
cluded from our study 

In the re-examination blood was 


pressure 
determined immediately after arrival in the 
outpatient department, after 
and 5 minutes, after 20 minutes recumbency. 


L, 2, 3 and t 


standing one 
arrival. Moreover, 
a careful history was taken. a physical exam- 
lead 


performed and the 


hours after 


ination Huoroscopy and a 12 electro 


cardiogram were fundi 
urine and nonprotein nitrogen were examined 


littl third of 


called in appt ared tor re-examination \ tew 


more than a all patients 


also sent reports in from their own local 
doctors. We would like to present in this 
pape! oul impressions concerning the blood 


pressure changes and the hypertensive vascu- 
lar disorders in the first fifty potential hyper- 
tensives in comparison with fifty controls 


1—SURVEY OF THE EXAMINED 


MATERIAL 


Average 
Average Interval 
Number Age years 
Potential 
hypertensives 50 41.7 16.4 
Controls 50 3.9 16.4 
Interval betweeen first admission and_ re 


examination 


At the time of the first hospitalization the 
average age of potential hypertensives was 
41.7 while that of the controls was 
43.9 ji (Table 1). Half of the patients 
of both groups were between 45 and 50 years. 
The 


above the potential hypertensives ) prejudices 


years, 
years 
average age of the controls (2 years 
this group to a certain extent as 2 years may 
mean a great deal in the life of a hyperten- 
sive. The interval between the first admission 
to our hospital and the re-examination aver- 
aged 16.4 years in both groups. 


Results. For the estimation of blood 
pressure (Table 2) the highest blood 
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pressure levels and the average values 
of all determinations at re-examination 
were computed. It turned out that there 
had been one death as the cause of a 
cerebral vascular accident each 
group. Therefore, only 49 patients were 
both. The 
of the average values of blood pressure 
the surprising fact that the 
highest and blood pressure 


values turned out to be markedly hy per 


re-examined in collection 
revealed 


average 


tensive also in the controls, with the 
average values for the potential hyper- 
tensives only slightly higher. This dif 
ference proved not statistically signifi- 
cant, according to the t-test 


rABLE %—AVERAGE BLOOD PRESSURI 
READINGS 
Highest Mean 
Number Values Values 
Potential 
hypertensives 49 180/110 179/105 
Controls 19 175/108 165/97 


Difference statistically insignificant 


TABLE 3—GRADING OF BLOOD PRES 
SURE READINGS ACCORDING TO 
EVELYN- 

Group Systoli Diastolic 
0 140 90 
14] 170 91-105 
9 171-200 106-120 
201-230 121-135 
931 136- 


Evelyn? graded hypertensives in foul 
groups according to the height of the 
blood pressure. In this grading the pres 
sure differs for 30 mm. Hg systolic an: 
for 15 mm. H¢g diastolic from one sub 
(Table 3 Usin 
Evelyn’s grading for our study we ha 
to consider that the age of many | 
our patients at the time of re-examin: 
tion As tl 
average blood pressure value increas 


to d 


group to the other 


was 60 vears and more. 


with the age it was 


necessary 


pes 
| 


Doujak et al.: 


termine the level of normal pressure 
of some patients higher than the usual 
140/90 mm. Hg. To correct Evelyn's 
grouping in this concern the curves of 
Wezler and Boeger* (Fig. 1) were 
used, although the curve would be 
considered too steep under United 
States standards. In Fig. 2 the import of 
the average blood pressure readings of 
both groups according to Evelyn's 
grading are reproduced. The graph 
demonstrates that marked difference 
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trols is almost identical in the subgroup 
with slight or moderate hypertension, 
potential hypertensives predominate 
slightly in the group of marked and 
severe hypertension. 

Cardiovascular complications were 
slightly higher in the group of poten- 
tial hypertensives (Table 4). 

Conclusions. It certainly will be nec- 
essary to enlarge our series and to col- 
lect more material and data for a final 
evaluation of our problems. The first 


150} 
700}- 
5 ‘a 
Q 
” 
men 
150 (2282) 
fan] 125 “Pm 
100 7 
50 
Age in years 
| Average increase of blood pressure with age according to Wezler and Boeger*. 


ts only in the group of normoten- 
as there are more than twice as 
controls as potential hyperten- 

It reveals also that not all pa- 
ts in whom slightly elevated blood 
ure had been registered two 
les ago invariably developed hy- 
nsion. It shows further that almost 

t our controls who did not have 
sign of blood pressure elevation 
time of the first observation did 

re hypertension. While the num- 

| potential hypertensives and con- 


tentative conclusions which may ke 
drawn from our results are the follow- 


ing: 
ing: 


TABLE 4.—SURVEY OF HYPERTENSIVE 
COMPLICATIONS 


Potential 
Hypertensives Controls 
Dead ] 
Cerebral vascular accident 5 2 
Cardiac failure 3 2 
Total number 9 


) 
l 
! 
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|) Female patients who have occa 
sional elevations of blood pressure be- 
fore the 50th year of age will very 
likely, but not necessarily, develop hv- 
pertension. Such transient elevations 
may mark the beginning of the disease. 

2) The percentage of hypertensive 
females at approximately the age of 60 
is very high; 40% of these do not have 


ik 


0 1 


high blood pressure before their 50th 
vear. 
3) The fundamental change from 


normotensive or slightly hypertensive 
to severe hypertensive seems to take 


place in the 6th decade in women. 
1) In women normal levels of blood 


pressure before and in the 5th decade 


are by no means a safeguard against 


é 3 4, 


polential hypertensives 


controls 


Fig. 2 Import of the average blood pressure readings of potential hype rtensives and cont 


according to Evelyn’s grading. 


Sub-group Q:normotensives (up to 140/90 whereby the range of normotension is corre 
according to the curve of Wezler and Boeger ). 
1:slight hy pertensives (up to 170/105) 


2:moderate hypertensives (up to 200/120) 
:marked hypertensives (up to 230/135) 

:severe hypertensives (over 230/135) or patients with cardiovasculai comp! 
tions regardless of the present level of blood pressure 


I 
| 
| 
10 
9 
8 
6 
| : 
| 
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the development of hypertension in blood pressure values were markedly 
higher age. hypertensive in both groups and the 

Summary. Re-examination of 100 fe- difference was not statistically signifi- 
male patients after an average of more cant. Also the incidence of vascular 
than 16 years revealed 90% of hyper- accidents was only slightly higher in 
tensives in a group of potential hyper- the group of potential hypertensives 
tensives against 76% in the controls. (18%) as compared to the controls 
Surprisingly, the maximal and average (107). 
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SUMMARIO IN INTERLINGUA 


Contributiones al Historia Natural del Hypertension 


Le re-examination de 100 patientes feminin post un intervallo medie de plus 
que 16 annos revelava un incidentia de 90% de hypertension in le prime medietate 
de patientes que esseva componite de individuos classate secundo lor dossier 
original como hypertensivas potential e un incidentia de 76% de hypertension 
in le secunde medietate que serviva de controlo. Un constatation surprendente 
esseva que le valores maximal e medie del pression de sanguine esseva marcate- 
mente hypertensive in ambe gruppos. 


cts 


Le differentias inter le duo gruppos in 
respecto non esseva_ statisticamente significative. Similemente, etiam le 
incidentia de accidentes vascular esseva non plus que levemente plus alte in 
le gruppo de hypertensivas potential que in le gruppo de controlo. 


Iste valores 
( va 1S e LOZ, respectivemente. 
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and Episcopal Hospital, Pl 
PERSONS with isolated mitral stenosis 
and dyspnea do not form a uniform 
group. In some, dyspnea may be due 
solely In others, 
dyspnea may be due solely to myocar- 
dial dysfunction. In the m: jority, mitral 
obstruction mvocardial disease 
combine variably to produce disability. 
Finally, in yet another group, dyspnea 
may be entire ‘ly unrelated to the heart. 
Clinical examination cannot determine 
with certainty to which group a_per- 


to mitral obstruction. 


and 


son with mitral stenosis and dyspnea 
belongs. Neither can clinical examina- 
tion determine the relative importance 
of mitral obstruction in the production 
of dyspnea when myocardial disease is 
obv iously present. Cardiac catheteriza- 


tion does not always provide the 
answer. 

The purpose of this paper is to re- 
port the results of a study of the status 
of the heart in mitral stenosis as re- 
vealed by the combined techniques 


of cardiac catheterization and sequen- 


*Supported in part by a grant from the Heart 
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iiladelphia, Pennsylvania 

tial venous biplane stereoscopic angio 
irdiogr: and to discuss its pote 
tial value in estimating the significanc 
of myocardial and 
in the production of 


obstructive factors 


disability. 


The 
isolated 
by 


Methods and Materials. 
the 

the 
tec hniques 


criteria u 
mitral sten 
the 


catheterization 


diagnosis ot 
method of 
ot 


sequential venous biplane stereoscopic an 


for 


and study combi 


cardi 


cardiography have been described « lsewher 
We 
us for 
both 


for 


have also published the methods used 


studying flow of subst 
through 
measuring 
size ( Hilbish 
Normally, 


whic h 


contrast 

within the heart?, 
atrial volume? and | 
Morgan® ) 


intrac dia 


and 

left 
and 
the 
shortest 


circulation t 
contrast 
to 
from 
the 


aorta, es 


is the time for 
stance in detectabl 
through the heart 
initial appearance 
to that in 


exceed 6.3 


concentration 
and is measured 
ot 
the 
seconds 
right 
artery and left atrium are approximately 
but than the 
circulation left l 
in the exceet 


opac ity in 


atrium ascending 


The 


heart, 


not duration 


opacifications of the pulm 


usually less 


intracardiac 


and never greater 


The 


not 


time 


volume, normal, does 


Association of Southeastern Pennsylvania 


ION 


diameter rhe 


Soloff et al.: 


ml. Heart size is given as per cent deviation 


it its frontal area correlated with the thoracic 


normal range is —25% to 


Although we have studied by sequential 
venous biplane stereoscopic angiocardiography 
more than LOO persons with mitral stenosis 
with or without mitral valvotomy and an al- 
catheteriza- 


tion, this report is limited to 25 consecutive 


nost equal number by cardiac 


persens who had cardiac catheterization im- 


mediately preceding our angiocardiographic 
surgery. 


tudies and to the findings before 
There were 21 temales and 4 males, 20 to 


60 years old. Eighteen had sinus rhythm 


ind 7 atrial fibrillation 


Results. The results, arranged ac- 
cording to the volume of the left atrium, 
re given in Table 1] 

\ll of the individuals had enlarge- 
ment of the left atrium and prolonga- 
tion of the left atrial angiocardiographic 
circulation time. 

Of 14 with a left atrial volume of 500 
12 had sinus rhythm and 
atrial fibrillation. Of 11 with a left 
than 500 ml., 
6 had sinus rhythm and 5 atrial fibrilla- 


il Ol less. 


itrial volume greater 
tion. 

Heart size was within the normal 
inge in 13 and enlarged to a variable 

gree in 12. Although there was an 
creased incidence of cardiac enlarge- 
with a large left atrial 
ume, no correlation was found be- 
veen the degree of enlargement of 

heart and that of the left atrium. 
a relatively small left atrial 
lume did not exclude cardiac en- 
rgement, 


ent in those 


loreover. 
y, a normal-sized 
ut did not exclude marked enlarge- 
ent of the left atrium. 


Conversely, 


There was likewise no correlation 
tween left atrial times and left atrial 
imes. However, with a left atrial 
the left 
greatly pro- 


ume of 500 ml. or more, 
il time was usually 


ged, 


Seven had a right heart time and an 
tracardiac circulation time within the 
its of normal. 


The right heart time 
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varied from 4.9 to 5.6 seconds and the 
intracardiac circulation time from 4.9 

6.3 seconds. The pulmonary artery 
time varied from 4.9 to 7.7 seconds 
and in 3 exceeded the right heart time. 
The left atrial time varied from 6.3 to 
9.8 seconds and always exceeded the 
pulmonary artery and right heart times. 

Of these 7, two had normal mean 
pulmonary artery and wedge pres- 
sures. Another had elevation of the 
mean pulmonary artery pressure (18 
mm.) and a normal mean pulmonary 
wedge pressure. The remaining 4 had 
elevation of both of these pressures, 
the mean pulmonary artery pressure 
varying from 20 to 34 mm. and that of 
the wedge pressure from 16 to 24 mm. 
For the entire group, the average mean 
pulmonary artery pressure was 20 mm. 
and that of the wedge pressure 15 mm. 

The pressure in the 
right ventricle was always normal (0 
to 5.5 mm.) as was the cardiac output 
(4.44 to 5.37 L./min. ). 

Heart size was normal in 6 and in- 
creased in 1 (+38%). The left atrial 
volume varied from 206 to 648 ml., 
averaging 384 ml. All had sinus rhythm. 
Their ages varied from 20 to 59 years, 
averaging 38 years. 

Six had a normal right heart time and 
a prolonged intracardiac circulation 
time. The right heart time varied from 
4.2 to 6.3 seconds and the intracardiac 
circulation time from 7.7 to 9.1 seconds. 
The pulmonary artery time varied 
from 4.9 to 8.4 seconds and in 4 ex- 
ceeded the right heart time. The left 
atrial time varied from 7.0 to 15.4 
seconds and always exceeded the pul- 
monary artery and right heart times. 

The mean pulmonary artery and 
wedge pressures were always elevated 
- ranged from 24 to 57 mm. and 15 

» 30 mm. respectively. The average 
mean pulmonary artery pressure was 
38 mm. and that of the wedge pres- 
sure 23 mm. 
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The end-diastolic pressure was ele- 
(14 The cardiac 
averaged normal (4.30 


mm. ) 
low 


vated in one 
output 
L../min, 
Heart 


variably 


and 
27 to 45%). 
rhe left atrial volume varied from 351 
to 91S ml., averaging 538 ml. Five had 
sinus rhythm and one atrial fibrillation. 
Their ages varied from 25 to 46 years, 


size was normal in 3 


increased in 3 ( 


36 vears. 

had a prolonged right heart 
(7.0 to 19.6 seconds) and a pro- 
longed intracardiac circulation time (7.0 
The pulmonary artery 


averaging 
lwelve 


time 


15.4 seconds 


time varied from 8.4 to 18.9 seconds 
ind always exceeded the right heart 
time. The left atrial time varied from 
11 to 19.8 seconds and always ex- 


ceeded the pulmonary artery and right 
heart times if sufficient film were taken 
to the end of opacification of the left 
trium 

\ll had elevated mean pulmonary 
ranging from 26 to 72 
14 mm. The mean 
ulmonary wedge pressure ranged from 
and averaged 23 mm. The 
ulmonary wedge pressure was normal 
| 2 and minimally elevated in another 


rtery pressures, 
im. and averaging 


to 37 mm. 


14 mm. 


(he end-diastolic pressure in the 


ht ventricle was elevated in 5 (7 to 


mm.)}. The cardiac output was low 
rmal in one (4.17 L./min.). This 
had an end-diastolic right ventric- 


28 mm. In the others, 
cardiac output was low (2.81 to 
Hh) 


pressure of 


min. 
Heart size was normal 4 and in- 
ised in 8 (+33 to +75%). The left 
varied from 225 to 888 
506 ml. Six had sinus 
thm and 6 atrial fibrillation. Their 
s varied from 33 to 60 years, aver- 
12 years. 
4% the 12 in this group, 6 had an 
acardiae circulation time which ex- 
ded 9.1 seconds and actually varied 


ial volume 
averaging 
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from 11.9 to 15.4 seconds. The right 
heart time was also greatly prolonged 
(9.8 to 19.6 seconds). This subgroup, 
compared with that in which the intra- 
cardiac circulation time did not exceed 
9.1 seconds, showed no difference in 
the incidence of atrial fibrillation or 
in the average mean pulmonary artery 
and wedge pressures. However, the 
average left atrial volume was larger, 
the incidence of cardiac enlargement 
greater, and the cardiac output was 
always low. 

Discussion. Rheumatic mitral*stenosis 
is an unusually excellent cardiac dis- 
order to test the value of the combined 
techniques of cardiac catheterization 
and sequential venous angiocardiog- 
raphy to estimate the nature and de- 
gree of cardiac dysfunction. This is se 
because cardiac dysfunction in this dis- 
order thay be variably due to myocar- 
dial, pulmonary vascular and valvular 
factors, any one of which, or any com- 
bination of which, may produce com- 
mon symptoms and signs that so far 
have defied complete analysis of their 

causes. 

Wade and his associates* were 
among the first to attempt to deter- 
mine the hemodynamic basis of the 
symptoms and signs in mitral valvular 
disease. They concluded that where 
the problem is mostly one of mechani- 
cal obstruction, there is a history of 
orthopnea, or of pulmon: iry conge stion 
or edema. The heart is small, there are 
no signs of right heart failure and the 
rhythm is generally of sinus origin. 
The nature of the cardiac impulse, the 
density of the hilar vascular markings 
and the size of the right ventricle per- 
mit the deduction of the presence of 
an increase in pulmonary arteriolar re- 
sistance with moderate or severe pulmo- 
nary hypertension. On the other hand, 
cases in which the myocardium is pri- 
marily at fault are characterized by 
the absence of attacks of pulmonary 
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congestion or edema, by enlargement 
of the heart and by signs of right heart 
failure. The rhythm is frequently that 
fibrillation. The 


that it was of the utmost importance 


of atrial concluded 
to distinguish those cases in which the 
problem is one of mechanical obstruc- 
yan the m 
dium is at fault, or in which there is 
gross pulmonary vi vine ir disease. 
Harvey and_ her 
stressed differences in the clinical mani 


tion from those mvocar- 


group" likewise 


festations of those with predominant 
mechantcal block from those with pre 


dominant myocardial disease. The for-' 


mer had progressive cardiac disability, 
a relatively small heart 
rhythm; the latter had cardiac 
toms which were episodic in their oc- 
larger hearts and atrial fibril- 
lation. Nevertheless, the overlapping in 


and sinus 


symp- 
currence, 


clinical manifestations is so great that 


Harvey and her associates thought it 
only logical to insist upon the demon 
stration of pulmonary hypertension in 
each prospective candidate tor mitral 
valvotomy in order to avoid selecting 
one with predominant myocardial in- 
sufficiency. 


With the 
entire 


latter opinion, we are in 
agreement. We however, 
agree with the clinical distinction made 
by Wade and his group or by Harvey 
and 


cannot, 


hers. It is true that dyspne a of 
constant inte nsity pe rsisting for months 
in relatively young patients with mitral 
stenosis, rhythm and relatively 
small hearts, is freque ntly due to the 
mechanical block of mitral stenosis. But, 
it is particularly in young persons that 
the greatest difficulty arises in differen- 
tiating on clinical grounds those 
active rheumatic carditis from those 
with mechanical block. The latter, in 
the absence of hilar congestion, cannot 
be differentiated with certainty without 
data obtained by 


sinus 


with 


cardiac catheteriza- 


tion and, at times, perhaps not even 
after study. That the 


such a former, 
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namely rheumatic carditis, may at times 
be the sole or major cause of dyspnea is 
attested by 


by the fact that dy spnea may dis: appear 


necropsy studies and also 
spontaneously after several months. On 
the other hand, episodic occurrence of 
cardiac symptoms most commonly is 
initiated by precipitating events like 
infection or pulmonary infarction, both 
in those with predominant myocardial 
disease and in those with predominant 
Finally, the 
atrial fibrillation may 


mechanical obstruction. 
larger heart with 
at times, be the either 
prolonged valvular obstruction or pro- 
it could 


factors in vary 


end-result of 


rheumatic carditis, or 
to both of these 


ing degrees. 


GTessive 
be due 
It is for these reasons that 


we agree with Harvey and her asso 


that mitral block is 
not present unless there is pulmonary 


ciates significant 
hypertension. 

But pulmonary hypertension is not 
diagnostic of significant mitral obstruc 
tion. Left ventricular failure and pulmo 
nary vascular disease can also produce 
pulmoni (Ferrer et 


al.’ ‘ The 


relative importance of mechanical and 


hypertension 
difficulty in assessing the 
myocardial factors in the production of 
disability is indicated by Wood 
who state that diminution 
of mitral block is not likely to be 
ficial in atrial 
failure 


and 
associates” 
bene 
fibrillation 
marked 
pulmonary hypertension. On the other 
hand, they state that diminution of 
mitral block in those atrial fibril 
lation, good cardiac compensation and 


those with 


congestive heart and 


with 


only moderate pulmonary hypertension 
may be beneficial. In the latter group 
there clinical and 
physiologic difference which separated 
those who were benefited by reduction 
of the mitral block from 


were not. 


was no clear-cut 


‘those whx 


It is because such studies so far have 
failed in 


significance of myocardial and mechani 


many instances to assess the 


Soloff et al.: 


cal factors that we added sequential 
venous angiocardiography to our 
studies. 

Common to all patients were enlarge- 
ment of the left atrium and prolonga- 
tion of its duration of opacification. 

Left atrial volume is neglected in all 
previous studies in evaluating the cause 
of disability in mitral stenosis. It has 
been shown elsewhere that left atrial 
volume cannot be estimated with rea- 
sonable accuracy by any method so 
far used other than biplane angiocar- 
diography’. It has also been shown that 
left atrial volume is not predictable 
from the height of the pulmonary vas- 
cular pressures, the size of the mitral 
orifice, or the duration either of the 
rheumatic state or of rheumatic heart 
lisease"*. The increase in size of the 
left atrium is the result of rheumatic 
itrial myocarditis, hypervolemia and 


ack pressure among possible other 


ictors. Factors other than back pres- 
be increasingly signifi- 
int with increasing size of the left 
itrium. In this sense, left atrial volume 
in be used as a crude index of the 


ire appeal 


‘tent of myocardial disease and dys- 
mction. 
The right heart time and the intra- 
rdiac circulation time may both be 
rmal. In such instances, heart size is 
ually normal, the rhythm is sinus in 
fin and the cardiac output is normal. 
In this group, the pulmonary artery 
| wedge pressures may be normal. If 
there is no significant mitral block. 
iere is also no apparent ventricular 
vocardial dysfunction. Dyspnea, if 
esent, is not due to ventricular dys- 
ction or mitral block. 
in this group also, the pulmonary 
ery pressure may be elevated and 
wedge pressure normal. such 
tances, there is likewise no apparent 
iary ventricular myocardial dys- 
iction and no significant mitral block. 
( disability is due to disease proxi- 
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mal to the pulmonary capillaries. Our 
one patient with such findings had ob- 
vious emphysema. 

Finally, in this group, the pulmo- 
nary artery and wedge pressures may 
both be elevated. In such instances, 
there is significant mitral block but no 
evidence of apparent primary ventric- 
ular myocardial dysfunction. Specific 
cardiac therapy should be directed to 
abolishing or diminishing mitral ob- 
struction. 

This group, like other groups and 
regardless of the pulmonary artery and 
wedge pressures, may quickly develop 
prolonged circulation times, increased 
pressures and fall in cardiac output 
when any intercurrent event precipi- 
tates failure. The following case is an 
example: 


Case Report. |.S., a 59-year-old woman, 
was initially studied following recovery (with- 
out sequelae ), from pulmonary and cerebral 
emboli. She was first aware of heart disease 
5 years ago when she had a pulmonary in- 
farction. Following recovery, she performed 
her usual activities without symptoms and 
took no cardiac medication. On admission 
(primarily because of syncope), she had 
dyspnea, chest pain, mental symptoms and 
scattered petechiae. Atrial fibrillation was 
present. Blood cultures were sterile. She was 
placed on a cardiac regimen, including digi- 
talis and anticoagulants. Following disappear- 
ance of symptoms and clearing of petechiae, 
atrial fibrillation was abolished by quinidine. 
While in sinus rhythm, the first study was 
done. Heart size was +38%. The right heart 
time and intracardiac circulation time were 
each 5.6 seconds, the left atrial time 7.7 
seconds and the left atrial volume 360 ml. 
The mean pulmonary artery and wedge pres- 
sures were 13 and 5 mm. respectively. The 
right ventricular pressure was 18/0 mm. The 
cardiac output was 5.37 L./min. Digitalis 
was stopped and_ atrial fibrillation with 
dyspnea reappeared. The second study was 
then done, which was 25 days after the first 
one. Heart size was +40%. The right heart 
time was 13.6 seconds, the intracardiac cir- 
culation time was 9.8 seconds, the left atrial 
time was 10.5 seconds and the left atrial 
volume was 570 ml. The mean pulmonary 
artery and wedge pressures were 20 and 12 
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mm, respec ventricular 


right 
mm. and the 


tively. The pres 
sure was 29/7] 
3.48 | 


instituted and 


cardiac output 


was min. Cardiac therapy Was again 


itrial fibrillation abolished by 


quinidine 


This case illustrates the fact that pul- 
monary hypertension in mitral stenosis 
due to mitral block. 
Most important, it indicates that rapid 
changes in cardiac function may be due 
to acute myocardial factors. It is for 
that have 

importance of adequate 
therapy and stabilized function before 
specific therapy can be evaluated'. 


is not necessarily 


this reason we continually 


stressed the 


The right heart time may be normal 
and the intracardiac circulation time 
prolonged. This apparently paradoxical 
finding can be understood if it is recog- 
nized that the angiocardiographic circu 
not identical with car- 
diac output. Rather, they represent the 
time of visible opacification of blood 
in various portions of the heart and de- 
pend not only upon cardiac output but 
also on volume and de “pth of the heart 


lation times are 


and of the intrathoracic vessels, and 
other factors’. Increasing size either 
of the left atrium or left ventricle or 


both will lead to greater dilution of the 
contrast substance. 
centration of 


The diminished con- 
contrast substance ini 
tially will prolong the intracardiac cir 


culation time but will have no effect 
on the right heart time. That this is 
the explanation, at least in part, is 


shown by the average larger size of the 
left 


cardiac 


atrium and a 50% chance 
enlargement. The out- 
put remains within the normal range 
but is at its lower limits. 


of finding 
cardiac 


In this group, the pulmonary artery 


and wedge pressures are always ele- 
vated and on the average approximately 
twice the upper limits of normal. These 
findings also incriminate mitral block. 
Specific cardiac therapy should also 
be directed to abolishing or diminishing 
mitral obstruction. 
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This group, however, is not to be re 
merely a advanced 
than the 


lation times. 


garded as more 
with normal circu- 


Indeed, 


stage one 


their average age 
The increased left atrial and 
over-all cardiac volumes and the greater 
fibrillation 


effects of 


is younger. 
incidence of atrial 
rather the 
rheumatic myocardial disease indepen- 
dent of the effects of mitral block 
Finally, pulmonary vascular factors are 


suggest 


more extensive 


oper ative as suggested by the frequent 
finding of a disproportionate increase 
in the pulmonary artery pressure. 

At any rate, in 


our experren SO 


far, mitral valvotomy can lower but 
not normalize pulmonary artery and 
wedge pressures in both those with 


normal circulation times and those with 
isolated prolonged intracardiac circula 
tion time. That ventricular dysfunction 
secondary to mitral block may exist in 


these two groups is sugge sted by the 
frequent norm: ‘lization of the ventricu 
lar rate after mitral valvotomy. 

The right heart 


culation times may both be prolonged 


and intracardiac cir- 


The cardiac output may still be at the 
lower limits of normal but more com 
monly is below normal. The heart is 


atrial fibrillation 
The pulmoni 


usually enlarged and 


common. artery 
sure is disproportionately elevated to 
that of the 


ally, 


pres 


wedge pressure. Occasion 
the pulmonary wedge pressure is 


elevated. 


the pulmonary wedge pressure is not 


normal or minimally 
mal, cardiac dysfunction appears to be 
due to myocardial and pulmonary vas 
cular When the 
is elevated, the 
bility of myocardial, pulmonary vascu 
lar and mitral obstructive factors con 
tributing in various degrees to cardiac 
dysfunction and disability to b 
considered. 

We have previously reported that the 
intracardiac 
stenosis 


disease. pulmonary 


wedge pressure poss! 


have 


circulation time in mitra 


does not exceed 9.1 second 


Soloft et al.: 


in the absence of cardiac failure, 
marked cardiac enlargement and atrial 
fibrillation’. therefore, the intracar- 
diac circulation time is longer than 9.1 
seconds, significant myocardial dys- 
function with or without mitral block 
is present. Regardless of the degree of 
prolongation of both the right heart and 
intracardiac circulation times, adequate 
medical therapy for sufficient time is 
indicated to attempt to improve myo- 
cardial function. In some instances, par- 
ticularly with obvious precipitating 
events, medical therapy restores nor- 
mal circulation times with or without 
normal pressures. In most instances, the 
circulation times will be shortened and 
the pressures lowered but not normal- 
ized. Surgery may then further reduce 
the pressures and shorten the circula- 
tion times. The longer the circulation 
times and the lower the pulmonary 
vascular pressures, the less significant 
s mitral block and the less improve- 
nent is that seen following diminution 
f mitral block by surgery. Indeed, 
the right heart time exceeds the greatly 
prolonged intracardiac circulation time, 
irgery, in our experience, has not pro- 
iced any improvement in circulation 
times or pressures. It is in this latter 
b-group that mitral valvotomy is most 
kely to be followed by cardiac en- 
rgement, increased circulation times 
| lowered cardiac outputs. 
Summary and Conclusions. Twenty- 
persons with rheumatic heart dis- 
ce, mitral stenosis and dyspnea were 
died by the combined te chniques of 
diac catheterization and sequential 
ious biplane stereoscopic angiocar- 
zraphy. The findings permitted sep- 
tion into groups which are of value 
estimating the significance of myo- 
lial and mitral obstructive factors in 
production of disability. Common to 
sroups were enlargement of the left 
um and prolongation of its duration 
pacification. 
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Group | includes those with nor- 
mal right heart time and _ normal 
intracardiac circulation time. a) Nor- 
mal pulmonary artery and wedge 
pressures. There is no evidence of myo- 
cardial dysfunction nor is there any 
signific: ant mitral block. Symptoms, if 
present, are not of ventricular or mitral 
origin. b) Elevated pulmonary artery 
and normal wedge pressures. There is 
no evidence of primary ventricular 
myocardial dysfunction nor is there any 
significant mitral block. Disability is 
due primarily to disease proximal to the 
pulmonary capillaries. c) Elevated pul- 
monary artery and wedge pressures. 
Significant mitral block is present with- 
out primary ventricular myocardial dys- 
function. 

Group II includes those with nor- 
mal right heart time and_ prolonged 
intracardiac circulation time. a) Nor- 
mal pulmonary artery and wedge 
pressures. None found. b) Elevated pul- 
monary artery and normal wedge 
pressures. None found. c) Elevated 
pulmonary artery and wedge pressures. 

Significant mitral block is present. Myo- 

cardial dysfunction is also occasionally 
present. 

Group III includes those with pro- 
longed right heart time and _pro- 
longe d intracardiac circulation time. a ) 
Normal pulmonary artery and wedge 
pressures. None found. b) Elevated 
pulmonary artery and normal wedge 
pressures. There is no significant mitral 
block. Myocardial and pulmonary vas- 
cular factors are operative in various 
degrees. c) Elevated pulmonary artery 
and wedge pressures. 1) Myocardial 
dysfunction without significant mitral 
block may be present. 2) More com- 
monly, myocardial, pulmonary vascular 
and mitral obstructive factors are op- 
erative in variable degrees. 

Medical therapy is indicated to 
abolish or reduce myocardial dysfunc- 
tion. 
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The longer the residual circulation exceeds the prolonged intracardiac cir- ; 
times and the lower the pulmonary vas- culation time. 
cular pressures, the more significant In any group, the larger the left atrial 
are the myocardial factors and the less or cardiac volumes or both, the greater 
significant the obstructive ones. This _ is the significance of myocardial factors. } 
is particularly so if the right heart time 
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SUMMARIO IN INTERLINGUA 


Factores Myocardial e Valvular in Rheumatic Morbo Cardiac con Stenosis 
Mitral: Un Analyse Basate Super le Combinate Technicas de Catheterisation 
Cardiac e Sequential Angiocardiographia Venose 


Vinti-cinque personas con rheumatic morbo cardiac, stenosis mitral, e dyspnea 
esseva studiate per le combinate technicas de catheterisation cardiac e sequential 
angiocardiographia stereoscopic biplan venose. Le constatationes permitteva 
le classification del patientes in plure gruppos que es de interesse in estimar le 
signification de factores myocardial e obstructive mitral in le effectuation de 
invaliditate. Characteristicas commun a omne le gruppos esseva le allargamento 
del atrio sinistre e le prolongation del duration de su opacitate. 

GRUPPO 1 include patientes con normal tempores dextero-cardiac e normal 
tempores de circulation intracardiac. a) Normal pression de arteria pulmonar 
con normal pression a cuneo. I] non ha evidentia de dysfunction myocardial 
ni grados significative de bloco mitral. Symptomas; si presente, non es dé 
origine ventricular o mitral. b) Elevate pression de arteria pulmonar con normal 
pression a cuneo. Il] non ha evidentia de primari dysfunction myocardial ventricu 
lar, ni grados significative de bloco mitral. Invaliditate resulta primarimente 
de morbo proximal al capillares pulmonar. c) Elevate pression de arteria pulm« 
nar con elevate pression a cuneo. Grados significative de bloco mitral e 
presente sin primari dysfunction myocardial ventricular. 

GRUPPO 1 include patientes con normal tempores dextero-cardiac e prolongat 
tempores de circulation intracardiac. a) Normal pression de arteria pulmona 
con normal pression a cuneo. Non constatate in ulle caso. b) Elevate pressio1 
de arteria pulmonar con normal pression a cuneo. Non constatate in ulle caso 
c) Elevate pression de arteria pulmonar con elevate pression a cuneo. Grado 
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significative de bloco mitral es presente. Dysfunction myocardial es etiam 
presente in certe casos. 

GRUPPO 1 include patientes con prolongate tempores dextero-cardiac e pro- 
longate tempores de circulation intracardiac. a) Normal pression de arteria 
pulmonar con normal pression a cuneo. Non constatate in ulle caso. b) Elevate 
pression de arteria pulmonar con normal pression a cuneo. Il non ha grados 
significative de bloco mitral. Factores myocardial e vasculo-pulmonar es active 
a varie grados. c) Elevate pression de arteria pulmonar con elevate pression a 
cuneo. 1) Dysfunction myocardial pote esser presente sin grados significative de 
bloco mitral. 2) Plus communmente, factores myocardial, pulmono- vascular, e 
obstructive mitral es active a varie grados. 

Therapia medical es indicate pro abolir o reducer le dysfunction myocardial. 

Quanto plus longe le tempore de circulation residue e quanto plus basse le 
pressiones pulmono-vascular, tanto plus significative es le factores myocardial 
e tanto minus significative es le factores obstructive. Isto es specialmente ver 
quando le tempore dextero-cardiac excede le prolongate tempore de circulation 
intracardiac. 

In omne le gruppos, quanto plus grande le volumine sinistro-atrial e/o le 
volumine cardiac, tanto plus grande es le signification de factores myocardial. 
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STUDIES ON THE PURIFICATION OF THROMBOPLASTIC PLASMA 
(ANTIHEMOPHILIC SUBSTANCE ) 


IN HUMAN BLOOD* 


By Georce Y. Surnowara, Pu.D.} 


PROFESSOR, DEPARTMENT OF 


UNIVERSITY 


PATHOLOGY, 
HOSPITAL 


From the Department of Pathology, 
EXPERIMENTS resulting in a coagula- 


tion mechanism based entirely 
man blood 


on hu- 
independent of 
tissue thromboplastin were reported by 
this 1951'*: A plasma 
factor isolated and characterized 
that which stoichiometrically with 
lipoprotein fraction of human blood 
cells converts prothrombin to throm- 
bin. Because of the nature of its activ- 
ity, it termed thromboplastic 
plasma component (TPC); and _ the 
blood cell lipoprotein, thromboplastic 
cell component. Since it was subse- 
quently a ated to be markedly 
diminished in cases of classical hemo- 
philia’*, it was concluded that TPC 
was identical to the antihemophilic 
activity in Fraction I of Cohn, Strong, 
Hughes, Mulford, Ashworth, Melin 
and Taylor* reported in 1946. Evidence 
for the latter was in the reduction of 
the clotting time of hemophilic whole 
blood by Fraction I as demonstrated 
in vitro by Taylor, Davidson, Tagnon, 
Adams, MacDonald and Minot!® and 
in vivo by Minot, Davidson, 
Tagnon and Taylor’. 

In view of the foregoing, the prep- 
aration of a purified TPC material free 
of other coagulation factors and in 
high yield in respect to the original 
concentration in plasma would be not 
only of academic interest but also of 


factors 


laboratory in 
was 


as 


Was 


Lewis, 


*Supported by Grant H-1108 from The National Institutes of Health. Blood was obtai 
American Red Cross. 


from volunteer donors enrolled by 


The 


AND CHIEF, 
HEALTH CENTER, 


The 


DIVISION OF CHEMICAL PATHOLOGY 


THE OHIO STATE UNIVERSITY 
Ohio State University, Columbus, Ohio ) 
possible clinical importance. The sep 


aration of antihemophilic substance 
from fibrinogen in Fraction I by heat 
coagulation was reported by 
Soulier and Taylor® 
the However, this procedure 
obviously resulted in the destruction of 
all the Fraction I and 
therefore that in the original plasma 
Accordingly, effort 
been directed laboratory to 
devise a 


Lewis, 
and confirmed by 
author! 


fibrinogen in 


considerable has 
this 


subfractionation 


by 
procedure 


which would not only separate and 
purify TPC but also conserve othe: 
substances, particularly the important 
fibrinogen. After 42 experiments in 


volving 210 subfractions of Fraction |, 
it became convincingly clear that vari 
pH, 


concentrations 


and 
inade- 
quate to effect the desired separation 
Adsorption experiments were also un 
successful the TPC 
attention was 


ations in ionic 


ethanol 


strength 
were 


because of low 


recovery. Therefore. 


again directed to the experiments of 
Kekwick, Mackay and Record® who 
demonstrated that the addition of 


ethyl ether to plasma at low temper 

ture the precipitation of 
90% of the fibrinogen and to those of 
Rosenfeld and who had 
successfully applied this principle to 
the purification of fibrinogen in Fr: 

tion I. This 


resulted in 


Shinowara" 


communication presel ts 


tPresented in part at The Sixth Congress of The International Socie ‘ty of Blood Transfus 


in conjunction with The Ninth Annual Meeting of The 


Boston, Se »pte »mber 4, 1956. 
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American Association of Blood Bark 


- 


Shinowara: 


quantitative data on the separation of 
fibrinogen and of TPC in human 
plasma Fraction I by a cold tempera- 


ture-ether procedure on_ the 

coagalation, chemical and physical 

properties of the TPC subfraction. 
Methods and Materials. COLLECTION AND 


PROCESSING OF BLOOD. Approximately 450 ml 
blood was collected in donor bottles con- 
taining 50 ml. 4% citrate and was 
Centrifugation 
30 minutes) was begun 
hour after venipuncture. Plasma 
was siphoned off and stored at —20° C. in 
bottle and several pilot tubes. 
LYOPHILIZATION 


sodium 
cooled in ice. 
1650 xg, 


mmediately 
Lie © 


within one 


The sediment or solution 
beginning 
micra 


vas lyophilized, 
20 C. and 10 


pvrex 


temperature 
pressure, in  tared 
Lyophilization was continued 
t least 24 hours after the tubes had reached 


m temperature or 
th 


tubes 


weight, or 
Solutions containing ether were cooled 
near treezing point and 


constant 


most of the 
ent was removed by an ordinary vacuum 
ip prior to their attachment to the lyo- 
hilization apparatus, For weight yields, con- 
containing identical buffer 

ere run simultaneously. 


volumes. of 


rH. A glass electrode electrometer, stand- 
red daily 
inations 
ONDUCTIVITY 


t< 


All conductivity measure- 
made at 0° C. 
constant 


were 
the cell 
ENTRIFUGATION 


and corrected only 


Refrigerated 
PR-2 or a 


centrifuges 


modified PR-1 ) 


ernational 


used throughout. 
ITRATE PHOSPHATE BUFFER (PH, _ 7.3; 
0.072; Mhos/cm 0.0023). This was 
wed daily by diluting 9.4 ml. 0.5M 


potassium phosphate, 28.0 ml. 0.5M di- 
1 phosphate and 7.5 ml. 1.0M sodium 
to 1 liter with double-distilled water. 
stored and ‘used at 0° C. 

{INOACETK 

6.5 90.3 


(1.35M.., 
aminoacetic acid (C. P. 

was added to 110 ml. citrate phos- 
buffer, adjusted to pH 6.8 and diluted 
0 ml. volume with water. This solution 
re pared just 
RINOGEN 


ACID SOLUTION 


before use. 
CONCENTRATION. Fibrinogen 
thrombin clottable _pro- 
the chemical method described by 
vara and Rosenfeld!4 and also as heat 
le protein. In the latter, the solution 
eated at 56° C. for 60 seconds, im- 
tely chilled in ice, and then centrifuged 


letermined as 


PURIFICATION OF THROMBOPLASTIC 


was employed for all pH de- . 
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at 1650 xg, 0° C., for 15 minutes. Tyrosine 
equivalents were determined by a_ micro- 
photometric application of the  Folin- 
Ciocalteu* procedure on the supernatant and 
on the untreated protein solutions. 

THROMBOPLASTIC PLASMA COMPONENT 
(rec) activiry. Fibrinogen, if present, was 
removed by heat as described above. Into 
each of about 12 tubes was pipetted 0.5 ml. 
of prothrombin fraction, 20.0 units per ml., 
and 0.5 ml. of thromboplastic cell component 
(TCC) solution, approximately 80 units per 
ml. To one (TCC control) was added 0.5 
ml. buffer; and to the other tubes, 0.5 ml. 
varying dilutions of the solution to be tested. 
The addition of 0.5 ml. 0.025M_ calcium 
chloride solution to each of the foregoing 
mixtures at 28° C. began the activation time. 
Thrombin was determined by adding 0.2 
ml. aliquots to 0.8 ml. 0.3% fibrinogen solu- 
tion at least twice at the end of the 30- 
minute activation period. The highest dilu- 
tion of the test material resulting in the 
complete conversion of prothrombin to throm- 
bin was considered the end point. The TPC 
control activation mixture was similar to the 
above but did not contain TCC. The unit 
thrombin formed per 0.2 ml. activation mix- 
ture was determined from the standard Na- 
tional Institutes of Health thrombin-clotting 
time curve previously established!5. The net 
TPC activity in units per 0.2 ml. activation 
mixture was calculated by subtracting from 
the unit thrombin of the test mixture the 
sum of the thrombin units in the TCC and 
TPC controls. One unit of TPC is defined 
here as the minimum required in the pres- 
ence of a known excess of TCC and with 
optimum calcium concentration to convert 
1 unit prothrombin into 1 unit (N.I.H.) 
thrombin within 30 minutes, at pH 7.3, at 
28° C. Prothrombin and fibrinogen reagents 
were prepared from normal human plasma 
and have been previously described!5. The 
TCC reagent was prepared by centrifugation 
of normal human blood cell homogenates at 
53,000 

PREPARATION OF FRACTION 1. Fraction I 
was prepared according to Method 6 of 
Cohn, Strong, Hughes, Mulford, Ashworth, 
Melin and Taylor?. To one liter of pooled 
and selected plasma, pH 7.1-7.3, was added 
180 ml. cold 53.3% ethanol at a rate of 1.5 
ml. per minute. Temperature at the beginning 
of the alcohol addition was 0° C.; at the 
end,’ —3° C. Stirring was continued for at 
least 30 additional minutes. The suspension 
was then centrifuged at 1650 xg for 30 min- 
utes and at —3° C. The supernatant was de- 
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canted off and saved for other studies!®. If | After standing for 8 to 16 hours, the suspen- 
the subfractionation was postponed, the sedi- sion was centrifuged at 1650 xg, BS &. 
ment was sealed and stored at —20° C. for and at least 30 minutes. The supernatant, 
not longer than overnight. Fraction I-T-2, was decanted off and then 

PREPARATION OF FRACTION I-T. The Frac- lyophilized. The sediment, Fraction I-T-l, 
tion I sediment from 1 liter plasma was was dissolved in buffer to a 25 to 30 ml 
suspended in sufficient cold buffer resulting final volume for every liter of plasma. The 
in a final volume of 150 ml. and transferred solution was centrifuged at 1650 xg, +1° C 
to a 200 ml. round bottom flask. While the for 30 minutes to remove insoluble material 
suspension was stirred mechanically, 20 ml usually none and at the most a thin film 
cold ethyl ether (C.P., analytical grade) was The supernatant was poured off and lyo 


added to the bottom of the flask at the rate philized in 4.5 ml. aliquots. For the in vivo 
of 1 ml per minute through a 5 cm. 18 experiments in progress the dried powder 
gauge needle. The beginning temperature in each vial was reconstituted with 2.0 ml 


rTABLE 1—TOTAL PROTEIN, FIBRINOGEN AND THROMBOPLASTIC PLASMA 
COMPONENT (TPC) YIELDS OF FRACTIONS I-T AND I-T-1 


Results per Liter Citrated Plasma 


Units TPC om. Protein Units TP( 
Experiment - Per Mg 
Fraction Number Original Found Total Fibrinogen Protein 
5] 116,694 88,688 0.539 0.000 164 
55 192.500 159.805 1.308 0.054 12] 
63 194,980 184,281] 0.945 0.023 195 
I-T 65 206,422 158,945 0.798 0.000 199 
67 131.060 112.715 1.130 0.007 100 
190,664 169,691 0.853 0.000 198 
74 115,800 104,218 0.856 0.000 122 
Average 164,017 139,762 0.918 0.012 157 
63 194,980 164,807 0.336 0.000 190) 
65 206,422 154,981 0.542 0.000 286 
I-T-] 67 131,060 100,934 0.665 0.002 152 
is 99,930 94,936 0.245 0.000 387 
74 115,800 128,151 0.230 0.000 557 
Average 149,638 128,762 0.404 0.00] 374 
was 0° C.; final, —3° C. The suspension was _ pyrogen-free distilled water, resulting in 
stirred for 90 additional minutes and then solution with [~’/2 0.166 or 2.25 times tl 
centrifuged in pyrex tubes at 1650 xg, 45 of the original hypotonic buffer 
minutes, -3 C. The supernatant was , 
siphoned off and stored at —3° C. The sedi- Results. PLASMA AND FRACTION I. Fo! 


ment was suspended in buffer to 100 ml. the experiments in this communicatio! 


volume and treated as in the foregoing but plasma containing over 100 thromb 
with 13 ml. ether. The combined supernatant, plastic plasma component (TPC) units 
Fraction I-T, and the final sediment, Fraction 


I-FL, which was dissolved with buffer to a P&™ ml. were selected after analys ; 
100 ml. volume, were lyophilized or further of specimens m pilot tubes and then 
fractionated, or both. — pooled. In 6 preparations, the yield of 

PREPARATION OF FRACTION 1-1t-l. For Fraction I was 3.96 (3.44 to 4.94) gm 
every 100 ml. of Fraction I-T supernatant 


at —3° C. was added, with stirring, 60 ml. tion of clottable protein was 57 (52 
of aminoacetic acid solution followed by 63 


o 60) %. 
ml. 53.3% ethanol. The pH was adjusted 
with G.1M clisic actd t 76-72. if FRACTION I-T. The vield of the ether 
Stirring was continued for 1 hour at —8° C. insoluble proteins, Fraction  I-I 


per liter citrated plasma: The prop: 


‘ 
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4 from | liter citrated plasma was 2.97 of a TPC active subfraction. Variations 
% (2.41-3.45) gm., of which 74 (65 to in pH below 6.7 and above 8.0 and in 
me 80) © was clottable. Table 1 presents the concentrations of ethanol or of ether 
1, the weight and TPC yields of Fraction resulted in either no precipitation or 
i |-T. Recovery of over 77% of TPC in the destruction of the active material. 
" a protein fraction containing 3% or However, lowering of the — ionic 
r less of fibrinogen was obtained. The — strength and the addition of ethanol 
- conditions for this separation were as resulted in precipitation. Moreover, it 
er O 
il 2 
©O 
WwW 
= 
1S 
O 
12¢ 
) 90 || 1 
i ' 
60 - | 
1 
304 
PO 4 
Y L— T T T T T T T T T T T T T T T 7 
. 20 40 60 80 100 120 140 160 
mcg FRACTION I-T-! ACTIVATION MIXTURE 
rhe conversion of prothrombin to thrombin by varying concentrations of Fraction 
| alone (upper curve, circles) and with 80 TCC units platelet and erythrocyte lipopro- 
lower curve, dots). Activation mixture: Prothrombin, 5.0 units per ml.; calcium, 0.0062 
: pH, 7.3; temperature, 28° C.; time, 30 minutes. To 0.8 ml. 0.3% fibrinogen solution was 
0.2 ml. activation mixture and the clotting time was obtained. Control activation 
tures when added to fibrinogen solution had the following clotting times. Prothrombin 
calcium alone, no clot in 9 hours; prothrombin, lipoprotein plus calcium alone, 360 
D seconds (0.03 thrombin units). N.C., no clot in 1 hour. Exp. 73. 
) 
its 
seS lows: Conductivity, 0.0017 to was found that the addition of amino- 
' (021 Mhos/cm.; temperature, —3° acetic acid significantly increased the 
pH, 7.2 to 7.3; ether, 10 to 12%; TPC recovery. The conditions for the 
| protein concentration, approxi- precipitation of Fraction I-T-1 were 
tely 2.5%. as follows: Conductivity, 0.009 Mhos/ 
2 FRACTION I~T-1. Since Fraction I-T  cm.; pH, 7.0 to 7.2; temperature, —8° 


supernatant containing a low pro- 
concentration, experiments were 
ducted to effect the precipitation 


C.; ethanol, 15%; ether 5%; aminoacetic 
acid, 0.36M:; and protein concentration, 
approximately 0.2%. The weight and 


VOL 


TPC recovery data are given in Table 
l. It is evident that at least a twofold 
purification with little loss of TPC 
activity is obtained in the precipita- 


I pper curve (« ircles ), 
plus 80 TCC units. 
pH, 7.3; temperature, 28° C. 
mixture and the clotting time was obtained. 
the TCC control clotted in 300 


10 meg 


seconds 


data on the effect of Fraction I-T-] 
(Exp. 73) concentrations on prothrom- 
bin obtained by the 
technique described in Methods and 
Materials. Without thromboplastic cell 
component (TCC) there was less than 
5% prothrombin converted to thrombin 
even with 175 mcg. of Fraction I-T-1: 
In the presence of TCC, there was 100% 
thrombin formation with less than 13 


conversion as 
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tion of Fraction I-T-1 from Fraction 
[-T. 
THROMBOPLASTIC PLASMA COMPONENT 
(Tpc) activity. Figure 1 presents 
3000 
= 2400 . 
1800 
— | 
200 
600- 
U 
60 
40 
a 30 4 
20 4 
= ' 
> 
10 20 
ACTIVATION 


fig. 2.—Prothrombin conversion as related to time 
Fraction I-T-1; lower curve 
In both activation mixtures: 
To 0.8 ml. 0.3% fibrinogen solution was added 0.2 ml 


May, 1957 


confirm the 
clusion previously reported’? on the 
interrelation of prothrombin, TPC and 
TCC. However, Fraction I-T-1 is ap- 
proximately 30 times more active per 


meg. These results con- 


unit mass than the material described 
in 1951. 
in or free of antithrombin as evidenced 


Fraction | was also low 


| 
| 
30 40 50 60 
TIME (MINUTES ) 


activation mixture 
Fraction I-T 
calcium, 0.0062 M 


Concentrations per ml 
(dots), 10 1 
Prothrombin, 5 U/ml 


nee 


activatio1 


The prothrombin contre! did not clot in 8 hour 
(0.04 
Experiment 74 


thrombin U/0.2 ml. activation mixture 


by the data in Fig. 2 in which th 
thrombin titer was constant during an 
beyond the activation p¢ 
riod. The results in Figs. 1 and 2 ind 
cate the absence of both thrombin an 
prothrombin contamination in th 
fraction since only the theoretical a1 
not an excess amount of thrombin w 
found. 
EFFEC1 


30-minute 


ON HEMOPHILIC BLOOD. 


te 


Shinowara: 


effectiveness of Fraction I-T-1 ( Exp. 
65) in lowering the clotting time of 
whole blood from two hemophiliacs is 
shown in Fig. 3. The procedure of 
Pohle and Taylor*® was employed. 
Case No. 779 is a 10-year-old male 
with the following plasma findings: 
(PC, 3( A) units per ml.; prothrombin, 
units ver ml.; fibrinogen, 


PURIFICATION OF THROMBOPLASTIC PLASMA COMPONENT = 533 


less than 20 meg. Fraction I-T-1 
added per ml. reaction mixture low- 
ered the clotting times to those of 
normal plasma similarly tested. 
STABILITY sTUDIES. Preliminary ex- 
periments conducted thus far indicate 
that the TPC activity of lyophilized 
Fraction I-T-1 in vacuum is main- 
tained for at least 5 months at —20° 


8, 
44 
4 8 16 2 30 


MCG FRACTION 


ADDED PER 


ML WHOLE BLOOD 


} The effect of varying concentrations of Fraction I-T-1 on the clotting times of 
philic blood. Case No. 682, broken lines; Case No. 779, solid lines. Shaded area 
represents the normal range. Experiment 65. 


21%. Case No. 682 is a 24-vear-old 
le with the following plasma data: 
PC, 1 (A) units per ml.; prothrom- 
S6 units per ml.; and fibrinogen, 
11%. The foregoing results confirm 
data first reported on these indi- 
ials in 1951'%. Fraction I-T-1 also 
ered the clotting times of hemo- 
lic plasma specimens which were 
ted as follows: To 0.4 ml. plasma 
added 0.1 ml. of the test material, 
ml. platelet- erythrocyte- 
protein solution and 0.2 ml. 0.07M 
ium chloride. In two experiments, 


C. and for at least 2 months at +5*° 
C. The isotonic Fraction I-T-1 solu- 
tion reconstituted from the dry powder 
is stable for at least 8 hours at +1° C. 

CHEMICAL DATA. Table 2 presents 
data on the nitrogen, tyrosine, total 
cholesterol and hexose concentrations 
of Fraction I-T-1 as well as of Frac- 
tion I and albumin. Total cholesterol 
was determined as the digitonide by 
the method of Schoenheimer and 
Sperry"; hexose as galactose-mannose 
(1:1 ratio) by the method of 
Friedmann‘. 
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PHYSICAL PROPERTIES. Lyophilized 
I-T-1 was found to be at 
least 6.6% soluble at 2, 0.166 at pH 
7.3. The active material is not dialyz- 
able. The ultraviolet absorption spectra 


Fraction 
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with beta, phi or gamma _ globulins 
The phi component is defined here as 
globulins which have an electropho- 
retic mobility beta 
and of gamma globulins and which are 


between those of 


of Fraction I-T-1 and of human albu- either clottable or nonclottable with 
rABLE 2 CHEMICAL DATA ON FRACTION I-T-1, FRACTION I AND ALBUMIN 
Gm. per 100 Gm. Dry Weight® 
Analyses Albumin Fraction I Fraction I-T-1 
Nitrogen: Kjeldahl 15.308 15.573 13.651 
lyrosine 5.300 6.68] 4.425 
Cholesterol 0.087 2.834 0.460 
Hexose 0.605 1.230 0.940 
°Not corrected for ash and lipids. 
\ 
\ 
\ 
° 
\ 
\ 
x 
x 
240 250 260 270 280 29 
mu 
Fig. 4—The ultraviolet absorption spectra of Fraction I-T-1 (0- - - -o) and albumin (x- - - -x 
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Citrate phosphate buffer: pH, Mhos/cm., 
for human plasma 


Fig. 4. From the 
strip electrophoretic 
5, it is apparent that 


are shown in 
scanned paper 


patterns in Fig. 


min 


TPC activity is not associated with 
albumin or alpha-1 and probably not 
with alpha-2 globulins: 


It migrates 


0.00233. Maximum absorption wavelengt 


albumin, 278 mu. 


thrombin. Since in paper strip electr 
phoresis this component is identic 
in position to that of sample applic 
tion, it was necessary to do a Tiseli 
free moving 
Fraction 


I-T-] 


boundary analysis ot 
(Exp. 74: 0.6% p! 


Shinowara: 


tein; fibrinogen-free; 3,340 TPC units 
per ml.). The actual photograph of 
the ascending boundary after 135 
minutes is shown in Fig. 6. 
Discussion. A cold ether procedure 
is described which separates thrombo- 
plastic plasma component (TPC) in 
Fraction | with 75 to 96% yield: A 
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fibrinogen subfraction is also obtained. 
Approximately 2 ml. of an isotonic 4% 
solution of Fraction I-T-1 is estimated 
to be equivalent in TPC activity to 
300 ml. citrated plasma. This fraction 
is also effective in vitro in lowering 
the clotting time of hemophilic blood. 
It is biologically pure in respect to the 


FRACTION I-T-I 


FRACTION I-T 


FRACTION I 


PLASMA 


albumin & 


\.—Paper strip electrophoretic patterns of normal plasma and Fractions I, I-T and 
I-T-l. Experiment 63. 
a BP Y 
, 6.—The Tiselius electrophoretic pattern of Fraction I-T-1 (Experiment 74). Ascending 


ndary at 135 minutes. 


Veronal buffer: pH, 8.6; [~/2, 0.1; +1° C. 
tration, 0.6%. 


Protein concen- 


| 
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absence of thrombin, prothrombin, pancreatitis, since Shinowara, Waite 
antithrombin and fibrinogen. However, and Saleeby'> have demonstrated that 
this fraction is not electrophoretically in such individuals the TPC concen 


homogeneous: The active material 
beta, 
components. Experiments in progress 
that further purification ol 
Fraction I-T-1 is accompanied by loss 
in TPC Dried 
|—-T-1 appears to be stable for months. 
tlowever, stability 
further pursued 


termine the 


migrates with phi or gamma 


indicate 


recovery. Fraction 
studies need to be 
particularly to de 
optimum conditions for 
storage 


Although 


ind of other properties were essential, 


determinations of mass 
the results reported here are primarily 
to the availability of a quantita 
TPC 


course of the 


due 
tive and _ specific procedure for 
estimation to follow the 
various fractionation experiments at 

Standardized 


fibrinogen and 


tempted human pro 


thrombin, erythrocyte 
platelet-lipoprotein, biological 


more 


reagents for the determination, 


were at least convenient in their 
procurement and use than hemophilic 
blood. The latter was employed pri 
marily for confirmatory 

Another factor in the 


is associated with the 


purposes. 
data obtained 
collection, proc- 
starting 
Plasma was separated from 
cells and frozen within 
venipuncture 


essing and selection of the 
material. 
2 hours after 
since 
TPC 
blood?” 


in frozen plasma™ 


it was previously 
labile 


is stable 


shown that is exceedingly 


in whol whereas it 

Pilot studies were 
done to 
TRC excess of the 
mean concentration. 


select specimens containing 
normal 
In 6 fractionation 
here the 


low 


units in 


experiments not 
total TPC units 
paralleling the 


repe yrted 
recovered 
below 


were 


normal mean 


concentrations in the original plasma 
preparation of 
higher TPC units in yield and in purity 
could be e xpected from plasma speci- 
mens obtained from patients with acute 


pools. Converse ‘ly, a 


trations were 5 to 22 times the normal 
mean several days following the 
Thus, the 


selection of the 


serum 
amylase peak. 
well as the 


processing as 
plasma 
source must be considered in the ex 
ceedingly low antihemophilic potency 
Alexander 
Moreover, the 


conditions of 


reported in Fraction I by 
Landwehr! 
tion and other 


and dura 
Fraction 
also ot 


| storage are importance 


Therefore, the subfractionation experi 
ments in this study were done on Frac 
tion | sediment 

C. 
which had not been lyophilized. 


which were stored 


not longer than one day and 


The antihemophilic material pre 
pared by acidification of diluted whol 
plasma (Alexander and Li 
and Patek and Taylor* 
thrombin 
with the potential of forming thrombin 
upon the addition of 
from either in vivo or in vitro sources 


indwehi 
contained pro 
and other coagulation factors 


ionic calcium 


Therefore, .since thrombin even in 


trace amounts can obviously clot any 


normal abnormal blood or plasma 
as long as fibrinogen is present and 
difficult t 


antihemophilic 


heparin is absent, it is 


assess the specific 
property of this type 
Similarly, the 


ot preparation 


same question can bi 
raised about the antihemophilic actis 
itv of prothrombin rich Fraction III- 


(Taylor et al.'*): Reagent thrombin i 


actually added in the preparation o! 


this fraction. Thromboplastic plasm 
component is not present in the pr 
thrombin (Shinowara'®) oth 


fractions obtained from the 
tant after the 


the procedure of this labor: tory. 


supern: 
removal of Fraction I | 
Summary. A subfraction with thron 
boplastic plasma component activit 
in high yield has been prepared fro 
human plasma Fraction I (Cohn) 
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does not contain fibrinogen, prothrom- stance migrates with beta, phi or 
bin, thrombin or antithrombin. It gamma globulins. A fibrinogen sub- 
lowers the clotting time of hemophilic fraction is also obtained by the low 
blood and plasma. The active sub- temperature ethyl ether procedure. 
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SUMMARIO IN INTERLINGUA 


Studios in Re le Purification de Thromboplastic Componente Plasmatic 
(Substantia Antihemophilic) in Sanguine Human 


n subfraction con activitate de thromboplastic componente plasmatic ha 
te preparate con alte grados de rendimento ab Fraction I (Cohn) de plasma 
nan. I[llo contine ni fibrinogeno ni prothrombina, thrombina, o antithrombina. 
reduce le tempore coagulatori de sanguine e plasma hemophilic. Le sub- 
itia active migra con globulinas beta, phi, e gamma. Un subfraction fibrinogenic 
tiam obtenite per le methodo a ethere ethylic a basse temperaturas. 
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By LAWRENCE 


ASSISTANT 


(From the Department of Medicine, Bryn 


THE use of nitrogen mustard com- 
pounds locally for the suppression of 
pleural effusions due to metastatic ma- 
lignant tumors has recently been found 
to be more effective than intravenous 
or oral therapy, and can be compared 
with intrapleural instillation of radio- 
active gold and Roentgen therapy. 
Nitrogen mustard compounds are most 
effective in 
bronchogenic carcinoma (Bateman’, 
Karnofsky et al.*, Skinner and Carr* 
and Weisberger, Levine and Storaasli* ). 
The concentration of the c 
agent has been limited, however, by 
the failure to remove all the pleural 
fluid during preliminary thoracentesis. 


mammary, ovarian, and 


cytotoxic 


The total single dose cannot be _ in- 
creased beyond fixed limits since the 
drug is rapidly absorbed through the 


pleural surfaces and may produce bone 
marrow depression. The following 
technique has been used to drain the 
pleural space as completely as_pos- 
sible with the use of a polyethylene 
catheter before instillation of nitrogen 
mustard® or triethylene thiophosphor- 
amidet, thus providing a higher con- 
centration of the drug without increas- 
ing the total dose. 


Materials and Methods. The distal 2 
of a 30-cm. length of polyethylene tubing 1.70 
mm. in external diametert is perforated on 
all sides with a pin so that free flow of fluid 
may be obtained. It is sterilized in 


cm 


a solution 


*Kindly supplied as Mustargen, 
Merck Sharp & Dohme, 
tN-N’-N”—triethylene thiophosphoramide, 


Division, American Cyanamid Co.., 


methyl 


A TECHNIQUE FOR INTRAPLEURAL 


TAYLOR, 
NTTENDING 


bis 
Philadelphia, Pennsylvania. 

kindly supplied by 
Pearl River, 


ADMINISTRATION OF 
NITROGEN MUSTARD COMPOUNDS 


M.D. 


PHYSICIAN 


Mawr Hospital, Bryn Mawr, Pennsylvania ) 


of 1:1000 
Chloride 


the usual thoracentesis technique using a i3 


benzalkonium 


hloride ( Zephiran 


The pleural space is entered with 


gauge 5 cm needle, which is directed as 
far downward as possible The catheter is 
then threaded through the needle. The pa 
tient will usually experience abdominal pain 
when the diaphragmati: pleura is touched 
An 18-gauge needle is inserted in the proximal 
end of the catheter and attached to rubber 
tubing to a suction bottle. With the fluid 
flowing freely, the 13-gauge needle is r 
moved from the chest wall leaving th 


catheter in place. Air may be instilled throug] 
the catheter for relief of cough or dyspnea, ‘or 
to produce an air-fluid level for subsequent 
the fluid is not loculated 


the pleural space will be drained almost con 


roentgenograms. If 


pletely within 3 to 4 hours. Nitrogen mustat 
or triethylene thiophosphoramide, usually 30 
mg. in 30 ml. of normal saline solution, is the 
instilled. The catheter is cleared with air 


and is then withdrawn. The patient is rotate 
frequently in bed to obtain wide distributic 
of the 


drug over the pleural surfaces 


Results and Comment. The re 
obtained by this technique are alin 
The r 
the 
eter technique after the air-luid lev: 


by the follow ing examples. 
| 


moval of additional fluid by cat] 


was reached during routine thorace) 
tesis of the left chest is demonstrated 
LA and B, 


cell sarcoma. 


a case of reticulum 


2A and B demo 


in Fig. 
Figure 


strates the complete removal of fluid 
from the right chest by the san 
technique in a case of carcinoma 


metastatic from the right breast. F 


(beta-chloroethyl) amine hydrochloride, 


The Lederle 


Laborat 


New York. 


tManufactured by Clay-Adams Company, New York, N.Y. 
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1A—Case 1. Roentgenogram of the chest taken following needle aspiration of 2000 ml. 


{ fluid from the left chest, and injection of air. An air-fluid level is present at the left base. 


After the film was taken an additional 500 ml. of fluid was removed. 


1B. —Case 1. Left anterior oblique roentgenogram of the lower left chest showing the 


theter entering at the air-fluid level at the 9th rib, and passing well below into the effusion. 


The catheter was made opaque with iodochloral. 


od 


2A.—Case 2. Roentgenogram of the chest showing massive right pleural effusion 
before treatment. 
*B.—Case 2. Roentgenogram of the chest immediately following catheter thoracentesis. 
uid has been completely removed and replaced with air. The upper and lower lobes 
failed to re-expand due to complete atelectasis. 
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ure 3A and B demonstrates the com- 
plete suppression of fluid in the left 
pleural space which has continued for 
a period of 11 months following cath- 
eter thoracentesis and instillation of 30 
mg. of nitrogen mustard. This occurred 
in a case of carcinoma of both breasts 
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in spite of extension of bone metastases 
and recurrence of ascites twice during 
the same period. Figure 4A and B, a 
case of bronchogenic carcinoma, dem- 
similar successful result, 
which continued for 


fluid be 


onstrates a 
5 months before 
an to reaccumulate. Roentgen 


Seventeen weeks later, the fluid at the left base 


Chest roentgenogram showing massive left pleural effusion before treatment 


has almost cleared. 


> 


Fig. 4A.—Case 4 


Fig. 4B.—Case 4. 


Chest roentgenogram showing massive left pleural effusion before treatmen 


Eleven weeks later, a small effusion is present at the left base 


Fig. 3A.—Case 3. [ie 
By 


therapy to the left hilum was also em- 
ploved in this case. 

The complications of the technique 
include possible traumatic pneumo- 
thorax from forceful pressure of the 
catheter tip against the visceral pleura, 
which may be a rough surface due to 
seeding. In several instances when con- 
siderable fluid was removed before 
passing the catheter, it was then 
passed with some difficulty. This can 
be avoided by introducing the catheter 
immediately and then starting aspira- 
tion with a second large needle to 
hasten the procedure. If abdominal 
pain is not experienced the catheter 
may have curved upward and should 
be passed again. In some cases the 
presence of the catheter is painful and 
narcotics should be administered. 

Thoracentesis should not be delayed 
for too long after effusion has 
formed, since it may be impossible to 
re-expand one or more lobes. due to 
omplete atelectasis and tumor infiltra- 
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tion. When massive prolonged atelec- 
tasis is present, it may be difficult to 
withdraw more than a small quantity 
of fluid without replacement with air. 
If the effusion is bilateral the procedure 
should be carried out on the less af- 
fected side first, where a favorable 
response is more likely. If masses of 
fibrin have formed in the effusion, it 
cannot be removed without the use 
of a trochar. The possibility of bacterial 
contamination should considered 
and strict aseptic technique observed. 

Summary. A simple catheter tech- 
nique is described for preliminary 
thoracentesis before intrapleural instil- 
lation of nitrogen mustard compounds 
in the treatment of effusions due to 
metastatic malignant tumors. The con- 
centration of the cytotoxic agent may 
thus be increased without increasing 
the total dose. The preliminary results 
obtained warrant a more extensive trial 
of this technique. 
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SUMMARIO IN INTERLINGUA 


Un Technica pro le Administration Intrapleural de Compositos de Mustarda 
a Nitrogeno 


Es describite un simple technica de catheterisation pro le thoracentese 
reliminar ante le instillation intrapleural de compositos de mustarda a nitrogeno 
le tractamento de effusiones causate per metastatic tumores maligne. Le 
ncentration del agente cytotoxic pote assi esser augmentate sin augmentar 
dose total. Le resultatos obtenite in applicationes preliminar del technica 


stifica plus extense essayos de illo. 
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Woops cuvette oximeter has pro- catheter was never permitted, eliminating 
vided a method for rapid analysis of — the hazard of contamination. The flow 
| ] . a through the cuvette was maintained constant 
ood samples withdrawn during car- 

5 during the procedure and ranged from 
diac catheterization®. Uninterrupted re- 10 ml./min. in different patients. Total 
cording of saturation now is possible, amount of blood withdrawn ranged from 


using a cuvette-amplifier system de- 
scribed previously‘. Variations in Oxy- 
gen saturation in the pulmonary artery, 
right heart and venae cavae may thus 
be recorded graphically, as a catheter 
is withdrawn from a distal to a more 
proximal compartment in the cardio- 


vascul: ir system. T his re port prese nts 


a preliminary evaluation of the tech- 
nique. 


Methods. The standard oximeter cuvette 
was modified by shortening the polyethylene 
tubing to decrease the dead-space. A Leeds & 
Northrup 10-inch strip recorder sub- 
stituted for the multichannel polygraph orig- 
inally used, to diminish the reading 
The catheter was connected directly to the 
cuvette, and 10 inches of vacuum applied 
to the outlet. A 100 ml. burette interposed 
between the suction pump and the cuvette 
permitted monitoring of the flow-rate, as well 
as measuring the amount of blood withdrawn. 
The burette, rubber tubing and cuvette adap- 
tor were sterilized by autoclaving, and the 
interior of the cuvette was sterilized with 
aqueous zephiran. Retrograde flow into the 


error 


*These studies have been supported by a G 
Washington State Heart Association. 
tTrainee of the National Heart Institute. 
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60 to 100 ml 
the 
catheterized and samples were 
Van Slyke-Neill 


Cardiac patients with various pathological 


After completion of the cuvette 


studies, pulmonary artery was again 


for 


obtained 
analysis 


lesions were studied during cardiac catheter 
ization. The pulmonary artery was cathe 
terized with a No. 6F Birds-eye catheter 
Sampling through the catheter-cuvette sys 
tem was begun and the catheter was left 
stationary until a steady saturation reading 
was obtained. The catheter was successively 
withdrawn to the right ventricle, atrium and 


all of which the satu 
ration was determined in a similar manner. h 
patients with suspected patent ductus arterio 
readings obtained 
well 


superior vena Cava, In 


SUS, were also from 


pulmonary arterial branch as as fron 


the trunk. 


main In patients with suspectes 
atrial septal defects recordings were als 
obtained while withdrawing from _ inferior 


vena cava to superior vena cava. 


Results. 1. puysi CHARACTERISTICS 
OF SYSTEM. The response characteristic 
of the catheter-cuvette-amplifier systen 
were determined 5F, 61 
and 8F 125 catheters 


AL 


for number 


cm. cardiac 


rant-in-Aid received from the Northeast Brancl 


1955-1956. 


Wiederhielm et al.: 


Water was aspirated through the 
catheter-cuvette system at a constant 
flow-rate and methylene blue solution 
was added in a step-wide increment. 
components contributing to the 
characteristics of the system were 
measured, namely the lag (that is, the 
time interval between the introduction 
of dye into the catheter tip and the 
initial deflection on the recorder): 

secondly, the 90% rise-time (that is, 
the time interval required for a deflec- 
tion of 90% of the plateau-value as 
measured from the initial deflection ). 
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samples were withdrawn. In each pa- 
tient two samples were withdrawn 
from the pulmonary artery at time 
intervals ranging from 2 minutes to 
an hour. Van Slyke determinations on 
thirty-two samples from 16 patients 
gave a standard deviation of differences 
betwe ‘en consecutive samples of + 0.7 
volume %. Blood-gas data in 13 pa- 
tients obtained by the continuous re- 
cording method were evaluated in a 
similar manner. Variations in pulmo- 
nary arterial blood oxygen content 
were derived from the recordings over 


rABLE 1.—RESPONSE CHARACTERISTICS OF CATHETER-CUVETTE 
AMPLIFIER SYSTEM 


Cath. Siz Flow Rate 
Sk 11 ml./min. 12 
6F 7.5 ml./min. 9 
5K 7.5 ml./min. 6 


For convenience, the sum of the lag 
ind the rise-time, defined as the 90% 
time, was used to represent 
i single figure, the over-all response 
f the system. Results are presented 
lable 1 
Since blood flowing through a tube 
as a_ plastic liquid, the re- 
nse in actual use may be slightly 
tter than the in vitro studies indicate. 
flow-rates used in the model 
ies probably represent the upper 
encountered in normal use, since 
icuum of over 10 inches tends to 
ipse the polyethylene tubing in the 
ette. Thus it seems unlike ly that a 
ionse time much below 15 seconds 
be obtained in practical use. 
VARIATION IN VENOUS OXYGEN SAT- 
ion. The range of physiologic 
tion in mixed venous blood oxy- 
content over a period of time was 
‘ated. Patients with left to right 
ts at the ventricular or pulmo- 
arterial level were excluded to 
ce that representative mixed venous 


Lag Secs. Rise Time Secs. 


90% Response 
Time Secs. 


21 
g 
7 


a period from one to 3 minutes. Stand- 
ard deviation of differences was = 
0.3 volume %. 

Next, comparisons were made _be- 
tween mixed venous blood oxygen 
contents derived from the continuous 
records, and contents derived from 
pulmonary arterial samples withdrawn 
taken from the same patient by the 
conventional method. Standard devia- 
tion of these differences was + 1.0 
volume %. 

3. CLINICAL APPLICATION. Examples 
of withdrawal records obtained by this 
technique are shown in Fig. 1. The 
patient with mitral stenosis (Fig. 1A) 
showed the expected marked differ- 
ence in oxygen saturation of blood 
withdrawn from the pulmonary capil- 
lary (wedged pulmonary artery) and 
pulmonary artery, with only minor fluc- 
tuations in saturation within right heart 
and venae cavae. 

A patient with patent ductus arterio- 
sus showed a significant change in sat- 
uration on withdrawal of the catheter 
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from the pulmonary artery to the right 
ventricle (Fig. 1B). 

Another patient was submitted to 
cardiac catheterization with a tentative 
diagnosis of a ventricular septal defect. 
The procedure was performed in the 
usual manner and samples withdrawn 
for Van Slyke analysis failed to reveal 
a left to right At a 
catheterization the continuous record 
ing technique was employed and a 


shunt. second 


A. Mitral Stenosis 


n 


$8 

2 3 

— 

Minutes 

PA RV RA SVC V RA SVC 
Ventricular Septal Defect 
) 

38 

iS 

= 7 

~ 604 utflow nflow 

PA RV RA vc RA SVC 

Fig. | 


illustrate saturation changes in a patient without a left to right shunt 
patent ductus arteriosus (1B), a patient with ventricular septal defect 


with atrial septal defect (1D 
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For convenience in reading from left to 
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saturation within the inflow tract of the 


right ventricle, the diagnoses of a de- 
fect in the posterior part of the ventric- 


ular septum and infundibular stenosis 


were established. 

Finally a patient with an atrial sep- 
tal defect 
increase in saturation in only 


exhibited a_ significant 


1D). In this 


also possible to record the lower satu- 


individual it 


( Fig. 


904 B. Patent Ductus Arteriosus 
| 
S | 
807 PA \ 
| \ 
7 \ 
70) 
604 
RV RA SVC 
| D. Atrial Septal Defect 
904 
= 
> 807 
& 
vy) 4 
© 604 Ow Med High 
L 
RV cS RA SV 


Recor 
1A), a patient wit 
and finally 
right, mirror 1m 


LC a 


copies of the original records have been used on this illustration 


saturation 
found on withdrawal of the catheter 
from the right ventricle to the right 
atrium (Fig. 1C). The inflow tract of 
the right ventricle was explored with 
the catheter, and pressures of 80/12 
were recorded as compared with 20/10 
in the outflow tract. Systemic arterial 
pressures at this time measured. 110/70. 
A blood sample withdrawn from the 
inflow tract and analyzed by Van Slyke 
method showed 99% saturation. As a 
result of these observations of differ- 
both 


transient increase in was 


ences in and 


pressure 


oxygen 


ration of blood sampled near the orifice 


of the coronary sinus as well as that 


withdrawn from the axillary vein. An 
vein 


anomalous pulmonary was 


lieved to cause the relatively hicl 
the 
impression 


saturation in 
This 
operation. 

Discussion. When applied to dig 
nosis of central arteriovenous shunt, {he 
conventional method of sampling id 
chemical analysis suffers from sev: il 


superior vena cava 


was confirmed 


limitations for large saturation gril 


ents are found within the chamber 0! 


y the mid 
and high portions of the right atrium 
Was 


| 


Wiederhielm et al: 


vessel receiving this shunted blood 
Fig. 1D) (Holling and Zak', Kjellberg 
et and Michel et al“). Thus, the 


position of the catheter tip during the 
sampling of blood becomes a critical 
Multiple sampling from each 
chamber decreases the possibility of 
error in interpretation of data, but the 
increased blood loss may be undesirable 
and anemic patients. The 
averaging the blood gas 
of samples withdrawn from a 
chamber may be misleading 
since the sample with the highest O, 
often is the significant 


factor. 


in intants 
practice of 
values 
single 
content value 
one 

Ic le ally 
withdrawn from several comps artments 
to minimize effects of 
changes in cardiac output of the sub- 
ject. In practice this is difficult to 
chieve and the sampling period some- 
Since the 
period of sampling ranges from only 

to 7 minutes for the continuous re- 


blood samples should be 


simultaneously 


times extends over an hour. 


rding technique, spontaneous varia- 

tions in the steady state of the patient 

less likely to affect the determina- 
tions of oxygen saturation. 
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with- 
provides a 


Continuous analysis during 
drawal of the catheter 
dynamic recording of changes in sat- 
uration. If the catheter tip passes 
through a jet of oxygenated blood, 
transient increase of saturation may be 
observed. Variations synchronized with 
respiration and the cardiac cycle are 
commonly seen. These variations may 
be caused either by a shift in position 
of the catheter tip or phasic variations 

shunting, both. Though the dy- 
namic response of the catheter-cuvette 
system is not rapid enough to allow 
quantitation of the absolute level of 
transient increases in saturation, an 
area of particular interest can be ex- 
plored further with the catheter tip 
and steady state readings obtained. 


Summary. Continuous recordings of 
oxygen saturations of venous, right 
heart and pulmonary arterial blood 


have been obtained with an oximeter 
cuvette-amplifier system during cardiac 
catheterization. The te chnique appears 
to be a valuable adjunct to, if not 
indeed superior to, intermittent sam- 
pling and chemical analyses of blood 
samples employed conve ‘ntionally. 


valuable assistance of Mrs. 
The assistance of Miss Claire Morgan, 


REFERENCES 


Holling, H. E., 
Kjellberg, S. 
Heart Disease. Chicago: 
lichel, D., Herbst, M., 
Viederhielm, C.: 


Vood, E. H., 


and Zak, G. A.: 


Circulation Res., 
Geraci, J. E., 


Brit. Heart J., 
Mannheimer, E., Ruhde, 

Year Book Publishers, Inc., 
Hartleb, O., and Bock, K.: 
4, 450, 
and Groom, D. L.: Fed. Proc., 7, 157, 


12, 153, 1950. 

and Jonsson, B.: Diagnosis of Congenital 
1955, p. 93. 

Ztschr. Kreislaufforsch., 44, 902, 1955. 
1956. 

1948. 


SUMMARIO IN INTERLINGUA 


{\ cistration Continue del Saturation Oxygenic Durante Catheterisation Cardiac 


eyrago e continue del saturation oxygenic de sanguine venose, dextero- 

e pulmono-arterial esseva obtenite per medio de un alterubi describite 
ma de cuvette oxymetric con amplificator durante le catheterisation cardiac. 
echnica es apparentemente un adjuncto utile, si non un reimplaciamento 
rior, del conventionalmente empleate methodo del obtention intermittente 
pecimens de sanguine sequite per lor analyse chimic. 
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In 1952, Gross and Pitt-Rivers!' re- 
ported that the previously unidentified 
iodine containing compound ( Unknown 
#1) found in normal thyroid glands 
and plasma was 3:5:3’ L-triiodthyro- 
nine (liothyronine) and also identified 
it in from hyperthyroid patients. 
At approximately the same time, Roche, 
Lissitzky and Michel?* while iodinating 
diiodothyronine to tetraiodothyronine 
in vitro, found triiodothyronine to be 
an intermediate product. Investigations 
leading up to these findings have been 
adequately reviewed by Asper et al.*. 
Subsequently Gross and Pitt-Rivers!2 
found L.-triiodothyronine to be three 
times more active than L-thyroxine in 
the goiter prevention assay, and that it 
was present in the plasma of thyroidec- 
tomized mice after administration of 
thyroxine. For these reasons it 
postulated that thyroxine was de- 
iodinated to triiodothyronine in the 
tissues, and that triodothyronine was 
the active thyroid hormone. Adminis- 
tration of L-triiodothyronine to 2 pa- 
tients with myxedema effected a re- 
turn to the euthyroid state with an 
average maintenance dose of approxi- 
mately 80 micrograms per day (Gross 
and Pitt-Rivers!* ), Subsequent studies 
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Was 


Laboratory, 


Methodist Hospital, Houston, Texas 


have shown the presence of radio 


triiodothyronine in muscl 
tissue following administration of th 
1-131 labeled thyroxine (Kalant, Le 
and Sellers!7), and that after adminis 
tration of thyroxine or L-triiodothyro- 
nine labeled with equal amounts of 
I-131, there were greater concentrations 


active 


of triiodothyronine in muscle, brain and 
indicating either 
the cells for the 


cell permeability 


fat than of thyroxine, 
affinity of 
former, or 
(Van A 
of L-thyroxine to L- 
been demonstrated 
tion of the former 
slices ( Albright, 
by the demonstration of 


a greater 
greater 
rsdel*" ). In addition conversion 
triiodothyronine has 
in vitro by 
with rat 


incuba- 
kidney 
Larson and Tust! ) and 
two enzyme 
systems which are capable of deiodin- 
ating thyroxine to triiodothyronine 

( Sprott and Maclagan?*), one of which 
can be inhibited by butyl, t-hydroxy 
3:5 diiodobenzoate. 

Since the identification and synthesis 
of L-triiodothyronine, the qui alitative 
similarity of its biologic effects in hu- 
mans to those of L -thyroxine has been 
proven by numerous wor<\ers 

(Asper et al.*, Blackburn et 
Frawley et al.®, Freedberg et al..”, ( Oss 
and Pitt-Rivers!®, Hlad and 


| 
I 
t 
t 
| t 


Lerman'’, Rawson et al.*?, Starr and 
Liebhold-Schueck**, Starr et al.*7, and 
Zondek et al.“’). The chief differences 
are first, the rapidity in onset and offset 
of the action of L-triiodothyronine as 
compared to L-thyroxine, and second 
the greater potency of the former, 
when assayed in the goiter prevention 
and Pitt-Rivers'*), in 
pituits suppression of TSH as meas- 
ured by the I-13] uptake (Starr and 
Liebhold-Schueck”*) and release of I- 
131 from rat thyroid (Anderson?), and 
effects (Blackburn et 


assay Gross 


in calorigenic 


al", and Lerman'*). It has been sug- 
gested that the relatively slow onset 
of the effect of thyroxine is due to 


slower diffusion into the cells (Ler- 
volume of distribution 
Blackburn"), or due to the necessity 
of deiodination to L-triiodothyronine, 


man!’ ), less 


before it can exert a metabolic effect 
Gross and_ Pitt-Rivers'?, Ler- 
man'*). The rapid decline of effect of 


may be due to a 
greater rate of destruction (Blackburn 
et al’), and it has been demonstrated 
that the half-time of disappearance of 


triiodothyronine 


metabolic effect is 7.4 0.6 days for 
L-triiodothyronine as comp: ared to 11.9 

4 days for L-thyroxine ( Blackburn 
et ). Similar studies relative to half- 
tir of disappearance of these hor- 
mones labeled with 1-131 from the 
serum is 2.7 days and 6.7 days — 
t » (Sterling, Lashof and Man?* 


has been shown that alot. 
is deiodinated at a faster rate 
than thyroxine (Maclagan and Wilkin- 
. These differences in metabolism 
ilso reflected in the fact that in 
when equimolar 
uts of the two hormones are given 
othyronine has a greater effect 

in the higher dose ranges thy- 

has a greater calorigenic effect 
kburn et al.®, and Rawson 


I 


I dose ranges 


M. obtained through the courtesy of Hoffman-LaRoche, Inc. 
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In view of the previously reported 
studies, it seemed desirable to obtain 
further experience with the use of tri- 
iodothyronine in the treatment of hy- 
pothyroidism in human subjects. In ad- 
dition, because of differences in inter- 
pretation of the mechanism by which 
thyroxine increases renal tubular trans- 
fer (Braun-Menendez’, Eiler, Althausen 
and Stockholm’, and Handley et al.'*), 
renal function studies were done in 
normal dogs and in two hypothyroid 
humans, before and during administra- 
tion of triiodothyronine. 


Methods. Twelve patients with varying de- 
grees of hypothyroidism were studied. With 
the exception of some patients who were 
studied in the hospital for short periods dur- 
ing the initial workup, the remainder of the 
studies were carried out on an outpatient 
basis. Determination of basal metabolic rate, 
I-131 uptake and cholesterol were done by 
standard techniques. Subjects received DL- 
triiodothyronine® by mouth in divided doses 
of 100 to 200 meg. per day for periods of 6 
to 52 weeks. In most subjects control studies 
were done both before and after administra- 
tion of triiodothyronine, and in some more 
than one course of therapy was given with 
control studies being performed between 
courses. In some subjects the effects of tri- 
iodothyronine were compared with those 
produced by desiccated thyroid in a prior 
or subsequent course of therapy. 

In 2 patients renal function studies were 
performed before and repeated during DL- 
triiodothyronine therapy. Clearances in these 
individuals were done by standard tech- 
niques which have been reported elsewhere 
(Moyer and Mills?!). 

In addition renal function was studied in 
10 normal dogs who received L-triiodothyro- 
nine. For these studies a needle in the 
femoral artery was connected to a mani- 
fold for withdrawing blood samples for 
analysis and for recording arterial blood pres- 
sure, Creatinine was used to estimate glomer- 
ular filtration rate (GFR), p-aminohippurate 
(PAH) for renal plasma flow (RPF), and 
dextrose for the maximal rate of reabsorp- 
tion by the renal tubules (TmG). In order 
to avoid mutual interference between dextrose 
and PAH estimations, control RPF was meas- 
ured before dextrose loading for TmG deter- 
minations ( Baldwin et al.4 ). Continuous intra- 
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venous infusions of the substances used for 
estimating renal functions were begun im- 
mediately after suitable priming doses. Thirty 
minutes or more after starting the infusion, 
three or more 10-minute creatinine and PAH 
clearances were performed. The animal was 
then primed with dextrose and this substance 
was added to the infusion fluid. Thirty to 40 
minutes later, GFR and TmG were estimated 
(at least three 10-minute periods). Other 
techniques and chemical methods have been 
described (Handley et al.14). 


EFFECT OF dF TRIIODOTHYRONINE IN HYPOTHYROIDISM 


nine was administered intravenously in a daily 
dose as indicated in Table 4. Renal functions 
were estimated at weekly intervals for 2 to 
1 weeks after the drug administration was 
begun and at intervals for several months 
after the drug injections were terminated. All 
studies were made on anesthetized animal 
(30 mg. per kg. of Pentobarbital Sodium ) 


Results. CLINICAL stup1Es. In Table | 
the effects of DL-triiodothyronine 
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Fig. 1 The effect of triiodothyronine in Ca 


ACUTE EXPERIMENTS. Following control de- 
terminations, the acute effect of L-triiodo- 
thyronine® on renal function was determined 
in 4 dogs. Four or 5 mg. of L-triiodothyronine 
was given the evening before and an equal 
amount the next morning several hours before 
the repeat renal functions were done. How- 
ever, in one experiment (dog #4), 5 mg. 
of the drug was administered twice daily for 
2 days prior to determining renal function. 

CHRONIC EXPERIMENTS. The effect of pro- 
longed administration of L-triiodothyronine 
was studied in 6 dogs. After the control 
observations were completed, triiodothyro- 


se 2, with moderately severe hypothyroidism 


*Cytomel T.M. obtained through the courtesy of Smith, Kline & French Laboratories 


therapy in 12 patients are summariz 
In 10 patients, hypothyroidism was du 
to previous thyroidectomy, and in 2 p. 
tients (Cases 8 and 12), the etiolo 
was unknown. However, the failure 


these patients to respond to administi 
tion of thyroid stimulating hormone, 
indicated that they also had primary 
myxedema. All patients receiving t 
iodothyronine were improved, and wit! 
one possible exception (Case 12) were 


felt to be euthyroid by clinical and 
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laboratory evaluation during therapy. 
(he effects in individual patients are 
presented in Figs. 1, 2, 3, and 4. In Case 
2 (Fig. 1), the patient had moderately 
hypothyroidism. The control 
basal metabolic rate was minus 27%, 
cholestrol, 427 mg. per 100 ml. and the 
24-hour uptake of radioactive iodide 
was zero per cent. Therapy was initi- 
DL.-triiodothy- 


severe 


ited with 50 meg. of 
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Treatment was resumed, again with 
improvement, and was continued for 
a period of 35 weeks. During this pe- 
riod the patient felt well and objectively 
the response was similar to that ob- 
served in other patients receiving desic- 
cated thyroid. It should be noted that 
there was apparently an increased re- 
quirement for the drug, but due to the 
fact that treatment was on an out- 
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Fig. 2.—The effect of triiodothyronine in Case 7, with myxedema. 


nine in divided doses and gradually 
creased to a total daily dose of 125 
icg. by mouth. With treatment there 
is a prompt fall in serum cholesterol 
nd a gradual rise in the basal metabol- 
rate to normal, this being associated 
ith concomitant clinical improvement 


the euthy roid state. After 8 weeks of 


the drug was discontinued 
nd in the succeeding 4 weeks the pa- 
ent became mildly hypothyroid and 
he basal metabolic rate fell to minus 


rapy 


patient basis, it was difficult to be cer- 
tain that the patient followed a regular 
dose schedule, and actually on one 
occasion the patient stopped therapy 
for 2 weeks as indicated on the chart. 

In Case 7 (Fig. 2) the patient had 
been receiving desiccated thyroid prior 
to starting treatment with DL-triiodo- 
thyronine. Therefore, the figures for 
control observations as indicated in 
Table 1 were those obtained following 
cessation of triiodothyronine therapy; 


| 
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however, similar values had been ob 
tained prior to starting treatment with 
desiccated thyroid. Three weeks after 
stopping desiccated thvroid the pi atient 
began to have hypothyroid symptoms 
and the basal metabolic rate fell to 
minus 15%. Triiodothvronine was then 
started with a rapid return to normal 
At this point treatment was discon- 
tinued, with a resultant rapid fall in 


In Case 10 (Fig. 3 
of events occurred with a rapid re 


a similar chain 


sponse to DL-triiodothyronine ther- 
apy. with mild hype thyroid symptoms 
on doses greater than 100 meg. per day 
and with a very rapid return of symp 
toms, and decrease in basal metabolic 
rate on cessation of therapy. Of equal 
or greater interest in this patient, as 
in many of the other patients, was the 
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Fig. 3.—The effect of triiodothyronine in Case 10, with postoperative myxedema. Note rapid 


return of symptoms on 


basal metabolic rate to minus 29%. With 
resumption of therapy the patient 
again improved, but became somewhat 
hyperthyroid while receiving 150 mcg. 
of DL-triiodothyronine daily. After 
reduction of the dose to 100 mcg. pel 
day he returned to the euthyroid state, 
and felt well during the next 23 weeks 
of therapy. Treatment was _ then 
stopped, and the patient rapidly be- 
came myxedematous during the next 
3 weeks 


cessation of the raps 


very rapid change in serum cholesterol 
W ith initiation or cessation of ther: apy 
In Fig. 4, the changes in this patient's 
electrocardiograms are presented. Again 
the rapid change in the electrocardio 
gram toward the pretreatment. stat 
after stopping therapy should be noted 
Subseque ntly the patient was given 
desiccated thyroid for further treatment 
and for the purpose of- comparison 
Objectively and subjectively the re 
sponse was identical 
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In 2 patients (Cases 8 and 12) there 
was further improvement during sub- 
sequent therapy with desiccated thy- 
roid. In Case 8, this was subjective in 
nature and no clinical difference could 
be detected 
subjective and objective improvement 
iter therapy with desiccated thyroid 
had been started, but it is possible that 
further improvement might have been 


In Case 12, there was both 


EFFECT 


EC. 44 


8-25-54 Before R, 


SMR less thon —-21% 


OF TRIIODOTHYRONINE 


10-5-54 During 4th week 
of R, 
BMR +18% 
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obtained in both patients with more 
intensive or more prolonged therapy 
with triiodothyronine. The daily dose 
of DL.-triiodothyronine for this group 
of 12 patients varied from 100 to 200 
meg. per day, with an average of 147 
meg. per day. 

recorded 
from 5 of the patients, these showing 
abnormalities which are 


Electrocardiograms were 


frequently 


IN MYXEDEMA 


v6 
2-5-55 Two weeks after 
R, discontinued 


BMR —21% 


Electrocardiograms from Case 10, before, during and after triiodothyronine therapy. 


TABLE 2 rHE EFFECT OF DL-TRIIODOTHYRONINE ON RENAL FUNCTION 
IN HYPOTHYROID HUMANS* 
Urine Volume GER RPI TmPAH 
min ml. min ml. min mg. min GFR TmPAH 
( D ( D D ( D Cc D 
85 74 531 65.8 79.9 1.29 0.938 
>.4 60 65 $48 36.2 76.6 1.66 0.84 
leAN Per Cent CHANGET 2 +2 +-67 
Key 
( ( ontrol 
D = During triiodothyronine therapy 
GFR = Glomerular filtration rate 
RPF = Renal plasma flow 


'mPAH = Maximal tubular transport of PAH 


+ Expressed as average of per cent changes from control for each patient 


I I I 
V2 V2 V2 
v4 v4 
V6 v6 


seen in patients with myxedema. Dw 
ing therapy with triiodothyronine re 
peat electrocardiograms (Fig. 4) were 
within normal limits in all but one pa- 
tient. In this patient (Case 12) there 
was no change during treatment, but 
this patient also had changes in the 
electrocardiogram suggestive of intrin- 
sic myocardial disease. 

RENAI IN 
Renal function studies were done .be 


FUNCTION STUDIES HUNIANS 


fore and also during therapy with DL- 
triiodothyronine in 2 patients (Cases 8 


and 10 Prior to therapy (Table 2 The results obtained in this study fo 
there was some depression of GFR, lowing administration of DL-triiod 
TABLE 3.—THE ACUTE EFFECTS OF L-TRIIODOTHYRONINE ON RENAL FUNCTION 
IN NORMAL DOGS* 
Urine Volume GFR RPI 
Dog 
No Wt ( D A ( D { ( dD { ( dD { ( dD 
l 16.5 kg 9.8 TI 219 281 140 ) O 
2 16.2kg $0 8.8 2.2 65) 44 119 41 ISS) 10 0.37 
21.0 kg 6 12.0 52 #60 169 182 | o4 
4 17.5kg 8.8 8.2 9.1 58 79 61 207 272 8 169 191) 151 0.34 O.4 
Mean or Per Cent CHANncet +31 +4 ) 12 10 
* Key 
A = One month after discontinuing drug 
For other abbreviations see footnote to Table ) 
Expressed as average of per cent changes from control of each dog 


RPF, and TmPAH in both patients 
After administration of triiodothvronine 
there was no significant change in GFR 
RPF, but significant 
TmPAH occurred. This was especially 
marked in Case 10. 

RENAL FUNCTION IN 
Acute Experiments. The results shown 
in Table 3 indicate that the administra- 
tion of L-triiodothyronine for only 12 to 
48 hours will increase renal function 
significantly. This is in contrast to the 
results obtained during administration 
of thyroxine, which requires a longer 
period of time to produce detectable 
changes (Handley et al.'*). 

Chronic Experiments. The effect of 
chronic administration of L-triiodothy- 


or a rise in 


STUDIES DOGS. 
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ronine on renal function is shown i 
Table 4. As in the acute experiments 
there was a significant rise in GF] 
RPF and TmG. Continued admini 


tration of the drug for as long as on 


month did not increase renal functic 
significantly over that produced durin 


the first week. This is in marked cor 


trast to the action of thyroxine whicl 


tends to cause a progressive mecrea 
in renal function over a period of se 
Handley et 

Discussion. 


eral weeks 


PHERAPEUTI 


thyronine to hypothyroid human sul 
jects are in agreement with those pre 
viously reported in the literature, an 
indicate that triiodothyronine is in ger 
eral an effective agent for the treatme 
of 


myxedema. In 
tients subjec tive and objec tive respons 


the majority of Pp 


were identical with those obtained with 


desiccated however, the 
to more variation from p 
tient to patient in the dose of DL-t 


iodothyronine necessary tor adequat 


thyroid; 


seems be 


response than is the case with desi 


cated thyroid. In a series of 13 patients 


reported by Frawley et al.®, the dai 


dose of DL-triiodothvronine vari 


from 100 to 400 mcg. per day and 


in this series from 100 to 2% 


— 
i= 
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=8RE82 meg. per day, whereas with desiccated 
soesc thyroid the majority of patients can be 
Siw» controlled within a relatively narrow 
thus dose range from 96 to 128 mg. per day. 
oe At this point it is impossible to state 
whether this is due to individual pa- 
tient variation, variation in potency of 
= - the drugs, or due to some basic physio- 
logical difference between DL-triiodo- 
2 thyronine and desiccated thyroid. In 
t regard to the latter possibility, it should 
be noted that 2 of the patients in this 
series felt subjectively better on desic- 
cated thyroid as compared with DL- 
triiodothyronine, and in one of these 
xs ae there was a further objective response. 
— However, it is possible that the results 
c- might have been identical had more 
' prolonged treatment been given or a 
larger dose been used. In addition, in 
one other patient not included in Table 
= & 1 who also had severe myxedema on 
an idiopathic basis, but with no re- 
o sponse to thyroid stimulating hormone, 
there seemed to be an inadequate 
response to DL-triiodothyronine. This 
patient had in addition severe myx- 
edematous heart disease with cardiac 
failure. Following admission to the 
hospital, DL-triiodothyronine 50 mcg. 
daily was started, he was digitalized, 
and intensive diuretic therapy was 
given. In spite of the fact that 
there was definite lessening of the 
gross clinical features of myxedema, 
there was no improvement in the heart 
failure, and on the fifteenth day of 
treatment with triiodothyronine, he de- 
veloped supraventricular tachycardia 
with second degree heart block and 
was noted to be excessively nervous 
and apprehensive. For this reason 
treatment with triiodothyronine was 
stopped. Subsequently the rhythm re- 
verted to a sinus mechanism, and 4 
x days after having stopped the triiodo- 
= thyronine, treatment with desiccated 
£ thyroid, 65 mg. daily was begun, and 
e the amount of diuretic therapy was in- 
a creased. On the fifth day thereafter he 
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began to have a satisfactory response 
and during the next 9 days he lost 50 
pounds in weight. Due to the fact that 
this patient was also receiving intensive 
diuretic therapy in conjunction with 
desiccated thyroid it was difficult to be 
certain of the mechanism of the diure- 
sis; however, the delay in response, 
and its occurrence on the fifth day of 
therapy is strongly suggestive that the 
desiccated thyroid was the major factor 
leading to this response. 

This suggests the possibility, that the 
effects of desiccated thyroid and DL- 
triiodothyronine may not be qualita- 
tively similar in all respects. Further 
evidence to suggest that the various 
effects of the iodinated thyronine deriv- 
atives may be dissociated has been 
reported by Starr and Liebhold- 
Schueck? 
of the electrocardiogram in myxedem- 


who reported improvement 


atous patients following administration 
of d-thyroxine, which has a minimal 
metabolic effect. 

It is also of interest that all 3 pa- 
tients who appeared to have an inade- 
quate response had severe myxedema 
on an idiopathic basis, and were the 
only 3 patients in this series who had 
mvyxedematous heart disease with fail- 
ure. However, it remains to be de- 
termined whether this observation is 
merely coincidental or whether | it 
actually represents a difference in physi- 
ologic effects of the two hormones. 

\t the present time it would seem 
that the main advantages of DL-triio- 
dothyronine over thyroxine or desic- 
cated thyroid in the treatment of hypo- 
thyroidism are its rapid onset and offset 
of action. The former effect is quite 
useful in evaluating patients with sus- 
pected hypothyroidism, in that a rapid 
therapeutic trial may be given. In the 
patient with relatively mild symptoms 
it may be difficult for both patient and 
physician to detect the relatively slow 
changes which take place when desic- 


cated thyroid is given, whereas the 


rapid change occurring with triiodothy- 
Although 
angina, myocardial infarction, or other 
complications of thyroid therapy did 
not occur in this series, it would seem 
that initial therapy with triiodothyro- 
nine might be useful in that if such 
complications did occur, the drug could 


ronine is more obvious. 


be immediately stopped with the expec- 
tation that there would be a much more 
rapid decline of metabolic effect than 
is the case with thyroxine. Thereby, 
the seriousness of the complication 
might be minimized 

Conversely, the possible disadvan- 
tages of triiodothyronine are also re- 
lated to the same properties in that 
complications may be more frequent 
due to its rapid onset of action (how 
ever, this has apparently not been 
reported ). In addition, if a patient. is 
maintained on triiodothyronine therapy, 
there may be wide variations in his 
metabolic status, if he fails to take the 
medication regularly 
\dministration of 
thyroxine has been demonstrated to 


RENAL EFFECTS 
produce a rise glomerular filtration 
rate, renal plasma flow and maximum 
secretory and reabsorptive capacity 
of renal tubules in dogs (Braun 
Menendez’, Eijler et Handley 
et al.'*, and Hare et al."). The effect 
of thyroxine on the renal tubular trans 
fer mechanisms has been interpreted in 
several wavs. Eiler et believe the 
increased rate of transfer is due to 
the availability of more energy in the 
tubules. Handley et al." believ. 
the increase in renal function may b 
the result of an activation of increasing 
numbers of nephrons. The over-all 
changes produced in the kidney have 
also been ascribed to renal hype rtrophy 
( Braun-Menendez‘ ). Althéugh renal 
may be partly responsibl 
for increased renal function after sev 
eral weeks of thyroxine administration 


tl 


the rapidity with which the changes 
would 
seem to preclude hypertrophy as a fac- 
tor. In all of the animals studied, several 
weeks after discontinuing the chronic 
idministration of L-triiodothyronine, 
there was a depression of GFR, RPF 
und TmG which persisted as long as 
} months. No explanation for this ef- 
fect seems obvious, particularly if renal 
hypertrophy had previously occurred. 
GFR 


most 


from triiodothyronine 


Percentage increases in and 
ani- 
mals. Since GFR is purely a physical 
effect, an activ ity 


cannot be solely re sponsible for changes 


were quite similar in 


increase in enzyme 
in renal function from L-triiodothvro- 
nine. One must therefore conclude that 
enal blood How keeps pace with the 
increase in reabsorptive capacity of the 
renal tubules, or that more nephrons 
re brought into activity by the agent. 
Increases in renal function do not occur 
s often with L-triiodothyronine as with 
Several given the 
gent failed to show any detectable re- 


thvroxine. animals 


ponse, even after several weeks of 
lrug administration. 
In the 2 hypothyroid subjects in 


vhom renal function studies were done 
luring DL-triiodothyronine therapy in 
was a significant in- 
TmPAH, with no change in 
GFR or RPF when the patients were 
ven 100 and 125 meg. daily. 
However, may have been a 


this series there 


rease 


mcg. 
this 
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matter of dosage, since in one patient 
studied by Hlad and Bricker'® follow- 
ing intravenous administration of 100 
meg. of L-triiodothyronine daily for 6 
days, GFR and RPF increased 40.5 and 
45.9% re spectively. 

Summary. Twelve patients with hypo- 
thyroidism were treated with DL-triio- 
dothyronine for period of 6 to 53 weeks. 
The average maintenance dose was 147 
meg. per day. The response obtained 
in the majority of pé atients was identi- 
cal with the results which may be ob- 
tained with desiccated thyroid. How- 
ever, in 2 of the 12 patients, and in 
one other with severe myxedematous 
heart disease, there was further im- 
provement with the administration of 
desiccated thyroid. In addition there 
seems to be some variation in potency 
of DL-triiodothyronine. 

The effects on renal function were 
studied in 10 dogs receiving L-triiodo- 
thyronine and in 2 hypothyroid patients 
receiving DL-triiodothyronine. In the 
dogs there was a significant increase in 
GFR, RPF, and TmG, suggesting that 
either renal blood flow increases pro- 
portionately to the increase in tubular 
enzyme function, or that increased 
numbers of nephron units are activated. 
In the humans, however, TmPAH in- 
creased with no change in GFR or RPF 
suggesting that the main effect was on 
the tubular enzyme systems. 
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SUMMARIO IN INTERLINGUA 


Triiodothyronina: Su Uso in le Tractamento de Hypothyroidismo e Su Effecto 
Super le Function Renal 


Dece-duo patientes con hypothyroidismo esseva tractate con triiodothyronina 
durante periodos de inter 6 e 53 septimanas. Le dose medie de mantenentia 
esseva 147 »g per die. In le majoritate del casos le responsa esseva identic con 
illo obtenibile per thyroide desiccate. Tamen, in 2 del 12 patientes, e etiam in 
un altere patiente con sever morbo cardiac myxedematose, le administration de 
thyroide desiccate resultava in un melioration additional. In plus, il pare qu 
il ha un certe variabilitate del potentia de DL-triiodothyronina. 

Le effecto de triiodothyronina super le function renal esseva studiate in 10 
canes e in 2 humanos hypothyroide. In le canes il occurreva significative 
augmentos in le rapiditate del filtration glomerular e del fluxo de plasma renal 
e in le maximo tubular de dextrosa. Isto suggereva que il occurre un augmento 
del fluxo de sanguine renal in proportion al augmento del function de enzymas 
tubular o que plus numerose unitates nephronic es activate. Tamen, in k 
humanos le maximo tubular de p-aminohippurato esseva augmentate sin alteration 
in le rapiditate del filtration glomerular o del fluxo renal de plasma. — Ist 
suggereva que le effecto principal esseva exercite super le systemas enzymati 
tubular. 
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ELEVATIONS OF 


SERUM GLUTAMIC-OXALACETIC 


TRANSAMINASE 


AND URINARY COPROPORPHYRINS IN PSEUDOHYPERTROPHIC 
MUSCULAR DYSTROPHY 


By JOsEPH Ritrer, M.D. 


AND 


Davip SELIGSON, M.D. 


From the Departments of Pediatrics and Biochemistry and the Philomena and Frank Palumbo 
Laboratory of the Pediatric Department of the Graduate Hospital of the Graduate School of 
Medicine, University of Pennsylvania, Philadelphia, Pennsylvania ) 


GLUTAMIC-OXALACETIC TRANSAMINASE 


GO-T) is an enzyme widely dis- 
tributed in tissues and serum 
Wroblewski* After necrosis and 


disruption of tissue, particularly car- 
diac muscle, skeletal muscle or liver 
vhich contain high levels of GO-T, 
significant amounts appear in the se- 
rum. It is for this reason that the level 
{ serum GO-T is of value in the dif- 
myocardial in- 
farction and in the diagnosis of “dis- 


ferential diagnosis of 
ruptive” parenchymal disease of the 
Vel 

Our recent experience with serum 
GO-T in 4 children who were diag- 
sed as having pseudohypertrophic 
uscular dystrophy indicates its pos- 
addition to urinary 
proporphyrins, as a diagnostic ad- 
-jinct in the myopathies; particularly if 
zthe history, physical findings, muscle 
Opsy and other tests are atypical. 
The method for measuring 
nsaminase activity was that of 
Wroblewski and La Due‘, 
-and the procedure for determining uri- 

ry coproporphyrins was that of 

hwartz, Zieve and Watson*. 


ble value, in 


used 


trmen, 


Case AND 2. R.M. and 


Reports. CcAsEs | 


identical 6-year-old male twins, were 
itted to the Graduate Hospital on April 
1956. Their developmental history was 
normal up to the 
time it 


ick red 
nths, at 


age of 18 


which was noted that 


they fell frequently and had difficulty in 
climbing stairs. There was no antecedent 
history of heredofamilial diseases. Two fe- 
male siblings, 12 years of age and 6 months 
normal health. 

The physical examination of both patients 
with the exception of scattered 
small adenopathy, caries and enlarged ton- 
sils, that relevant pathological findings were 
confined to the neuromuscular system. The 
patients walked with a cumbersome waddling- 
gait, and in order to rise from a prone 
position used a ritual-like process of climbing 
The distal muscles of 
the extremities seemed enlarged with bulging 
of the calf muscles, but with evident weak- 
ness and hyporeflexia. 

Blood, reticulocyte and_ platelet 
and glucose tolerance tests were essentially 
normal. Patient R.M. had a plus 4 comple- 
ment fixation test for syphilis and a negative 
V.D.R.L. micro-flocculation test. His brother 
had a plus two Wassermann and _ negative 
V.D.R.L. micro-flocculation. Roentgenograms 
of the skull and chest were normal, and the 
pathologist's reports of gastrocnemius muscle 
biopsy in both patients were compatible with 
the diagnosis of pseudohypertrophic muscular 
dystrophy. 

casE 3. R.B., a 3-year, 8-month-old boy, 
was referred to the hospital on April 2, 1956, 
because of weakness of all extremities of 6 
months’ duration. His birth was spontaneous 
after 18 hours of labor, and feeding difficul- 
ties in early infancy were purportedly re- 
lieved by a spinal puncture. The develop- 
mental history revealed retardation. From 
14 months of age, he walked with a waddling- 
gait and stumbled frequently. There was no 
history of heredofamilial diseases of a neuro- 
muscular nature. The patient never attained 
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of age, were in 


rey ealed, 


up upon themselves. 


counts, 
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bladder r bowel control. He had had no 
hildhood febrile diseases 

Physical examination showed a sallow com 
plexioned, mentally dull, linear built child 
with a large calvarium, prominent bosses and 


wide ned intero¢ ular space He had poor mus 
cular tone and development with generalized 


hyporeflexia The scapulae were slightly 
winged, and his gait was of the waddling 
type accompanied by hyperextension of the 
knees and an exaggerated lordosis of the 
spine. His manner of arising from a_ prone 
position was characteristic of muscular dys 


trophy Phe examination was otherwise non 
contributory 

An electrocardiographic study was consid 
ered to be normal, and an electroencephalo- 
gram revealed minimal dysfunction pointing 
to some suppression of walking and sleep 
activity on the left. Routine hematological 
studies were normal A gastrocnemius 
muscle biopsy, although compatible with the 
clinical diagnosis of muscular dystrophy, 
showed some changes suggestive of derma- 
tomyositis 

CASE 4. R.O’R., a 5-year-old boy, was 
admitted to the Graduate Hospital on July 
2, 1956. He was the only offspring of a 29 
vear-old mother and 32-year-old father, who 
were in apparent good health. His past medi- 
cal and developmental history was normal 
except for a “virus infection” at 3 weeks of 
ade ind rie asle Ss one month before admission 
Difficulty in running and climbing stairs was 
first noted 2 years before with more difficulty 
evident in the 6 months prior to admission 
Two maternal brothers developed muscular 
dystrophy at 5 years of age and died at 13 
and 19 years of age. Two maternal brothers, 
23 and 25 vears old, and a maternal sister 
32 years of age, are in normal health 

Physical examination revealed a patient of 
short stature with winged scapulae and bulg- 
ing calf muscles. His gait was waddling with 
a rocking motion of his hips. The cranial 
nerves were intact. The physical findings 
wert noncontributory except tor weakness 
of the iliopsoas muscles, equivocal weakness 
of the deltoids, generalized hyporeflexia and 
absence of the biceps and triceps reflexes 
The fasting blood sugar, blood count and 
Wassermann tests were not abnormal. The 
serum iron was 220 mcg. per 100 ml. Roent- 
genograms of the skull and chest were 
normal, and muscle biopsy revealed findings 
in accord with the clinical diagnosis of 
pseudohypertrophic muscular dystrophy 


Discussion. The serum GO-T is nor- 
mally 22 plus or minus 7 units for one 


standard deviation, and 22 plus 
minus 14 for two. This placed all the 
values for the 4 patients outside the 
normal range. Since our studies (Table 
1) revealed no site of tissue necrosis 
(liver, heart, brain, kidney), we pre 
sume the transaminase was coming 
from the diseased muscles. The sus 
tained elevations suggest, therefore 
continued necrosis of skeletal muscl 
cells. Since the muscles show no pro 
gressive, severe atrophy, it is believed 
that necrosis is being accompanied by 
replacement of cells. This concept sug 
gests, therefore, that more than nor 
mal rate of breakdown of cells occurs 
in these cases of muscular dystrophy 
with release of their intracellular en 
zymes. Siekert and Fleisher® have re 
cently shown in adults, elevated serum 


transaminase activity in dermatomyo 
sitis, polymyositis and musculat dys 
trophy with the highest activity in th 
acute phase of dermatomyositis. Their 
studies show no elevation of serum 
transaminase in degenerative diseases 
of the central nervous system, or dis 
eases of the peripheral nerves or neur 
muscular junction. Dreyfus, Schapira 
and Schapira* and Aronson and Volk 
noted an increased amount of aldolas« 
in serum of patients with progressive 
muscular dystrophy, which suggests in 
creased cellular breakdown and _ re 
lease of enzymes. They found no rise 
in atrophies. Jacob and Neuhaus’ also 
noted aldolase elevations simila 


dystrophies. 
The constant elevation of urinary [{ 
coproporphyrins perhaps is related to 
an increased turnover of myoglobin 
which would result from increased 
production of muscle cells and more 
rapid destruction of these cells. In 
creased urinary coproporphyrins asso 
ciated with increased turnover of 
hemoglobin has been noted. The pres 
ence of an elevated serum iron, in the 
one case in which it was measured 
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R.OR.), also suggests an increased it suggests that renal tubular reab- 
release of myoglobin. Hemolytic states sorption of creatinine possibly occurs 
where hemoglobin is released from red at these low levels. The marked 
cells excessively, leads to increased  creatinuria agrees with previously re- 
levels of serum iron. ported data and suggests that the liver 
output of creatine is adequate, but the 


removal of creatine from the serum 


The positive test for porphobilino- 
gen in one case is unexplained. This 
is interpreted as a false-positive test 
since the clinical condition did not 
indicate that porphyria Was present. 

The low serum creatinine levels (0.3, 
0.3 and 0.4mg. per 100ml.) observed in 
3 of the patients points to poor utiliza- 
tion of creatine by skeletal muscle in 
phosphocreatine synthesis and break- 
down. The low endogenous creatinine increased earned coproporphyrins 
clearances in all the cases studied does These abnormalities possibly represent 
not correlate with renal function, ®" increased rate of renewal and break 
These children appear to have no down of skeletal muscle cells. Ab- 


by muscle is inadequate. This is re 
ected by the increased urinary out 
put. 

Summary. Four children with pseu- 
dohypertrophic muscular dystrophy 
showed abnormal elevations in serum 
glutamic-oxalacetic transaminase and 


renal glomerular damage. This may normally low endogenous  creatinins 
mean that endogenous creatinine clearances were observed. In_ these 
clearances at such low serum creatin- cases it is believed that these clear 
ine levels do not correlate with glomer- ances do not correlate with glomerular 
ular filtration rate. If such is the case, _ filtration rates. 
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SUMMARIO IN INTERLINGUA 
Elevationes del Transaminase Glutamic-Oxalacetic del Sero e de Coproporphy- | 
rinas Urinari in Pseudohypertrophic Dystrophia Muscular 


Quatro patientes juvenil con pseudohypertrophic dystrophia muscular revelav: 
anormal elevationes in le concentration de transaniinase glutamic-oxalacetic del 
sero e del coproporphyrinas del urina. Iste anormalitates representa possibile 
mente un acceleration del restablimento e del destruction de cellulas del muscul 
skeletal. Esseva observate anormalmente basse valores pro le clearance endogen 
de creatinina. Es opinate que in iste casos le valores del clearance non e 
correlationate con le proratas del filtration glomerular. 
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Born chlortetracycline and oxytetra- 
producing 
increased growth 
( Stokstad!? ) 
beneficial effects have been reported 


eveline are capable ot 
weight 


ites m 


gain and 


animals and 
ith the use of these agents in patients 
vith live Katz’, 
nd Shafter et al. ), Despite these ob- 
rvations catabolism, as reflected by 


disease (Ducci and 


reased urine nitrogen excretion, and 
bnormalities in liver histology have 
en found in patients receiving these 
Faloon et Lepper 
Sborov and Sutherland? ). 
absence of such alterations in pa- 


mpounds 


al.*, and 


nts receiving chloramphenicol which 
. similar spectrum of antibacterial 
ects ( Lepper et however, has 
vested that 
the 


unds rather than their effect upon 


the chemical structure 
tetracvcline-containing com- 
cterial flora may be responsible for 
se untoward effects. This study, 


therefore, has been undertaken to de- 
termine the effect of tetracycline upon 
nitrogen metabolism, fecal fat excretion, 
liver histology and liver function in 
humans. In view of the severe pro- 
tracted diarrhea which occurred in one 
patient while under study, observations 
upon sodium and potassium excretion 
have been included. 


Material and Methods. Nitrogen balance 
studies were carried out on 2 patients. One 
of these (A.C.) was an undernourished male 
and the other (R.W.) was a 30-year-old 
with mild mental deficiency and 
Raynaud's disease. Both received diets con- 
taining 50 gm. of protein and 2000 calories 
during control periods of 6 and 5 days re- 
spectively, a 6-day period when each was 
given 2 gm. of tetracycline orally per day 
in divided doses, and a second control period 
of 6 and 5 days respectively.t 
of the diets were analyzed for nitrogen and 
fat and since in one patient, R.W., the intake 
varied slightly, actual intake was calculated 
by subtracting the amounts of food left 
uneaten.t 


woman 


hese studies were aided in part by a grant from Parke, Davis and Company. 
Tetracycline was generously supplied by Bristol Laboratories, Inc., Syracuse, N.Y. 

\nalysis of the tetracycline capsules revealed an average added nitrogen intake from this 
ce ol 200 ng daily. 


These values are not included in the calculations, 
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In both patients intakes of sodium and rose in both patients and maximum 
potassium were calculated in retrospect from excretion roughly corresponded with 
records of the food ingested. Urine and 
maximum urme nitrogen excretion 
ecal sodium and potassium determinations 
were carried out in R.W. but only fecal elec- (Fig. 3). Maximal riboflavin excretion 
trolyte data were obtained on A.C. since the occurred at the end of the tetracvcline 
urine specime ns had been previously dis- : 
carded. The balances of these electrolytes thus 


constructed for R.W. have been labeled 


period and fell thereafter as urinary 


nitrogen decreased 


“approximate.” No calculation of extrarenal SODIUM AND POTASSIUM EXCRETION, In 
sodium loss which probably would approxi R.W. the administration of tetracycline 
mate 5 to 10 mEq. daily are included al was associated with a marked increas« 


though such figures would not. significantly in both sodium and potassium. in th. 
alter the net « hanges. Dietary ingestion of 


riboflavin, sodium and potassium Was calcu feces and with the persistence of dian 
lated from standard tables. The methods for rhea after withdrawal of tetracveline 
eased still furthe 


Figs. 4 and 5 An increase in the 


most of the analyses used and for collections electrolvte loss inc 


of urine and feces have been reported pre- 
viously (Faloon, Noll and Prior*t). Stool col 


: concentration as well as in total excre 
lections were wet ashed and sodium and 


potassium determinations of these and. of tion of both sodium and potassium nN 


urine were done by flame photometry. the feces also occurred in this patient 
Liver biopsy and liver function tests wer in contrast to A.C Table 1 In pa 
carried out before and after administration of 


tient A.C., fecal excretion of sodium 
tetracyclins tor periods of trom 6 to 19 davs 


ts fell during tetracycline administration 
in 7 patients including A.C. who also was 


under metabolic study Biopsies were ob a 

tained by the intercostal approach using th content during the first period. Follow 

Vim-Silverman needle. Subsequent specimens ing withdrawal of the antibiotic ther 
| 

were obtained through the same site. Liver | 


due primarily to a high fecal sodium 


was no subsequent increase in feca 
iction es cluded me isurement of sodium. Fecal potassium increased 
bromsulfalein retention in 45 minutes, serum 


bilieulin and thymol turbidity slightly during the antibiotic period 
and returned to control levels in the 
Results. NirROGEN BALANCE. Increased post-tetracycline period 


urine nitrogen excretion occurred dur- Urinary excretion of electrolyte it 
ing the period of tetracycline adminis-  R.W. was marked by a decrease in 
tration in both patients. Fecal nitro- urine sodium and an increase in urine 
gen was unaltered in A.C. (Fig. 1) potassium during the tetracycline p: 
but nearly doubled in R.W. .during — riod. Urinary excretion of both elect 


2). lytes returned to control levels afte 


the first patient (A.C.) these changes withdrawal of tetracycline. Based up¢ 
resulted only in decreased nitrogen the calculated — intakes per period 
anabolism but in the latter patient therefore, the net changes observed 


the tetracycline period (Fig. 


negative nitrogen balance occurred. R.W. were sodium retention and pot: 
Despite the marked diarrhea and in- — sium loss during tetracycline and s 
creased fecal nitrogen loss which per- dium loss _ with continued potassium — | 
sisted in this patient even after with- loss after cessation of the drug. 

drawal of tetracycline, urine nitrogen FECAL FAT EXCRETION. No significatt 


fell during the post-tetracycline con- change in excretion of fat in the feces 

trol period and nitrogen equilibrium occurred in either patient during 

was regained. ministration of tetracycline (Table 
URINE RIBOFLAVIN, Urine riboflavin Despite the marked diarrhea in R.\ 


Faloon 


et al.: HEPATIC FUNCTION IN PATIENTS RECEIVING TETRACYCLINE 


A.C 


WEIGHT 


IDs. 


MALNUTRITION =, 


NITROGEN 


BALANCE 


gms. 


NITROGEN 


INTAKE 
gms. 


NITROGEN 


OUTPUT 


im STOOL URINE 


gms. 


KKK cK KK 


TETRACYCLINE 
2 gms/DAY 


DAYS 


4 6 


T T T T 


8 10 12 


14 


big 


l 


-A.C., 


nitrogen balance during 


tetracycline. 


RW. 


WEIGHT 
Ibs. 
NITROGEN 


BALANCE 
gms. 


AVERAGE CALORIE INTAKE» 


4 
4 


RAYNAUD'S DISEASE 


+14 


NITROGEN 
INTAKE 


gms. 


NITROGEN 


OUTPUT 
gms. 


TETRACYCLINE 
2 gms. fom 


6 8 10 


14 


16 


g. 2.—R.W., 


nitrogen balance during 


tetracycline. 


= 
a 
| 
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RW 
4 | 
URINE 8 | | 
t 
RIBOFLAVIN 
mgm./ DAY 4 : 
24 
J 
JVERAGE INTAKE - ---- ! 
AC 
104 
4 
URINE 
RIBOFLAVIN 7 
| 
mgm. / DAY 
27 t 
oO t 
AVERAGE INTAKE ----- 
TETRACYCLINE 
2 gms/DAY 
DAYS 246 8 0 2 4 6 18 
Fig. 3 Riboflavin excretion by R.W. and A.¢ during tet line 
RW. 
{ 
sopium + | 
BALANCE 
SODIUM 
INTAKE 
mEq/DAY 
TSN 
SODIUM 
UY 
OUTPUT 
mEq./DAY 
100 
stoo. urneZ 
TETRACYCLINE 
2 gms./DAY 
DAYS 2 4 6 8 14 


Fig. 4.—“Approximate sodium | 


valance 


during tetracycline 


srupbiES. In 7 patients, 3 


Faloon et al.: HEPATIC FUNCTION IN 


this and the post-tetri acycline 


luring 


period there was no signific: unt increase 


n fat loss in contrast to nitrogen and 


lectrolyte excretion. 


LIVER BIOPSY AND LIVER 


3 of whom had 


FUNCTION 


pre-existing hepatic histologic abnor- 


malities, liver biopsies and liver func- 


PATIENTS RECEIVING TETRACYCLINE — 567 
only one patient, F.D., did the admin- 
istration of this age “ appear to alter 
the histologic appearance of the biopsy. 


In this patient, whose biopsy revealed 


moderate fatty changes before tetra- 
cycline, central necrosis and an_ in- 
crease fat appeared after receiving 
the drug for 16 days. Five days after 


tion tests were carried out before and withdrawal of tetr: icycline, biopsy re- 
iter the administration of tetracycline — vealed essentially normal he ‘patic struc- 
for from 6 to 19 days (Table In ture although evidence of cellular re- 
PABLE 1.—SODIUM AND POTASSIUM EXCRETION (mEq.) 
Period Control Tetracycline Post- Tetracycline 
MALNUTRITION 
\ ‘ 
~ m Total fry. day Total fry. day Total Arg. day 
Intak $55.5 370.7 367.0 61.38 
Feces 51.6 90 1.& 14.0 
Potassi 
Intal 194.3 82 4 $50 9 75.2 $49 9 75.0 
| O47 10.8 90 0 15.0 67 8 11.3 
RoW Rayxacp's Diseast 
\ , 
Intal 262.1 4 317.4 92.9 300.4 60.0 
Urine 291.3 58.2 157.5 26 2 241.5 48.3 
Feces 62 62.4 10.4 123.3 24.6 
Approx. Balances 7.0 97.5 16.8 64.4 12.9 
| un 
Intak 204 7 58 9 63.6 378.0 75.6 
Uris 287 4 6 64.7 245 2 49 
Fe 131 3.0 104.3 212.3 42 4 
Approx. Balance 78 15 110.8 18 4 79.5 15.8 
Sopiem AND Porassitum CONCENTRATION PER LiTeER OF Stoon (mEq.) 
Control Tetracycline Post- Tetracycline 
Volume ml 1670.0 5130.0 5125.0 
Na 30.9 2.7 
iN $8.7 17.8 138.2 
R.W Volume ml. 1030.0 5820.0 5240.0 
Na 6.0 10.7 23.3 
14.5 17.7 40.5 
rABLE 2 AT INTAKE AND FECAL FAT DURING TETRACYCLINE 
gm. DAY 
Patient Period Days Intake Feces we / Loss 
Control 6 54.5 2.4 + 4 
Tetra 6 56.5 2 2 4.0 
Cont rol 6 55.5 2 & 4.9 
R.W Control 5 1.9 3.2 6.1 
Tetra 6 1.3 3.4 6.5 
Control 5 1.3 7.6 
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generation was prominent (Figs. 6, 
and § Despite these changes no alter- 
ation in bromsulfalein retention, 
bilirubin or thymol turbidity 
in this patient. Likewise, liver function 
significantly 

the other 6 patients (Table 4 


serum 
occurred 
were not 


tests altered in 
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studies with tetracycline is similar to 


that observed with the use of oxvtetra 
aloow 
that the 
is related to the tetra 
rather than to the 


of oxvgen or chlorine 


chlortetracvcline (F 
This 
effect 
structure 


eycline and 
et 
catabolic 


suggests 


cvcline 


presence in these 


Discussion. The increased urine compounds. Of interest in these studies 
nitrogen excretion observed in these is the fecal nitrogen increase which 
RW. RAYNAUD'S DISEASE 
1 


POTASSIUM 
BALANCE — bs 


mEq. 


INTAKE 40- 
mEq./DAY 205 
POTASSIUM 


OUTPUT 
mEq./DAY 


80- | 


= 
Mh 


80+ 
100} 
TETRACYCLINE 
2 gms. /DAY 
DAYS 2 6 8 lio 4 16 
Fig. 5.—“Approximate potassium balance” during tetracycline 
rABLE 8.—LIVER BIOPSY RESULTS BEFORE AND AFTER TETRACYCLINI 
Liver Bio} 
Days 
Ve fracyclir 
Be fore qm day {fre 
(‘ase Diagnosis 
F.D Convalescent Pneu- Diffuse moderatels 16 Central necrosis 
monia (Bacterial fatty change Increase in fat 
N.1 Diarrhea and Alco- Slight fibrosis 19 No change 
holism 
E.W Asthma and Condy] Slight portal scar 15 Slightly increased 
omata A ring and inflam periportal inflam 
mation mation 
Bronchiectasis Normal 13 Normal] 
KJ Dermatophytosis Normal 13 Normal 
G.H Dermatophytosis Normal 13 Normal 
\.¢ Malnutrition Normal 6 Normal 


Fig. 6—F.D., liver biopsy before tetra- 
cycline showing the diffuse fatty changes. 
150. 


Fig. 7.—F.D., liver biopsy after 16 days 

of tetracycline. The left half of the illus- 

tration shows a necrotic zone with 

shrunken distorted polygonal cells adja- 
cent to it. 155. 


Fig. 8—F.D., liver biopsy 5 days after 
withdrawal of tetracycline showing re- 
turn of cellular architecture to normal. 
Evidence of cellular regeneration is 
prominent in the lower half of the 
illustration. 155. 


6% 
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occurred in R.W. which might tend assuming a K/N ratio of 2.7 mEq. per 


to make less nitrogen available for gm. of nitrogen. The failure to compen 
urinary excretion. Despite this the sate for increased fecal excretion by 
urine nitrogen increased while tetracy renal retention, however, suggests that 
cline was given. Upon its withdrawal — either tetracycline stimulated — renal 
urine nitrogen decreased sufficiently to potassium loss or that compensatory 
allow nitrogen equilibrium to occur retention of potassium by the kidney 
despite continued excessive fecal nitro- did not occur sufficiently rapidly to be 
gen excretion. The relationship of observed during the 6 days of this pe 
urinary nitrogen loss to administration riod. With increasing fecal potassium 
ot tetracycline under these conditions loss in the subsequent period urine 
suggests that this compound is cata- potassium excretion decreased but re 
bolic or antianabolic even during pe- tention of this ion by the kidney was 
riods of restricted nitrogen absorption — insufficient to prevent a net loss of 


or increased fecal nitrogen excretion. potassium despite cessation of nitrogen 


FABLE 4.—LIVER FUNCTION STUDIES (B)EFORE AND (A)FTER TETRACYCLINE 


Tot 
Ny 
BSP B 7 Turl 
Case Diagnosis B B B { 
F.D Convalescent Pneumonia ( Bacteria 12 8 0.7 0 6 19 O* xs 0 
N.F Diarrhea and Alcoholism 0 8 0.2 0.5 15.07 
Asthma and Condylomata A 0.6 02 26 0 
W. Bronchiectasis 0 2 4 0 4 
E.J Dermatophytosis 0 0 0.9 1] » 0 0 
G.H Dermatophytosis 6 ) 4 06 4 
\.( Malnutrition 06 05 110 
Normal range for these determinations: less than 30 unit 
Normal range for these determinations ess than 4.0 unit 


Although not striking, the urinary — loss. This failure of the kidnevs to ade 
riboflavin excretion increase corres quately conserve potassium in periods 
ponded with the rise in urine nitrogen of low potassium intake or excessivi 
and was similar to that observed with fecal loss has been previously empha 


oxytetracycline (Faloon, Noll and sized by others (Schwartz! 

Collins* ). It is of interest to speculate Although stool volume increased in 
that more marked changes might have both patients the concentration of so 
been observed, particularly in R.W., dium and potassium per liter of stool 
if diarrhea had not occurred and there- increased markedly onlv in R.W. Thi: 


by perhaps produced riboflavin loss by increase in concentration, therefore 
this route. suggests that the electrolyte loss in this 

The potassium loss observed in R.W. patient was not due merely to_ in 
during the tetracycline period appears creased volume of stool but also t 
to have been due largely to increased increased secretion of these ions int 
fecal excretion although the urinary _ the intestine. Therefore, it is apparent 
excretion for this period increased by that the occurrence of severe diarrhe: 
an average of approximately 7 mEq. following tetracycline therapy may re 
daily. This increase could be accounted — sult in significant potassium depletion 
for by the increased nitrogen loss Sodium metabolism during admin 


1) 

1) 

1) 


Faloon et al.: HEPATK 


istration of tetracycline appears to have 


heen affected in a 


reverse manner to 
potassium metabolism. Sodium reten- 
tion occurred as shown by our “ap- 


proximate balance” despite an increase 
Transient urinary diu- 
resis of sodium subsequently occurred 
which may been coincident with 
to withdrawal tetracycline. 


The latter occurred despite a further 


n fecal sodium. 


have 
due 
increase in fecal sodium. 

nder conditions of potassium de- 
sletion sodium retention has been ob- 
Blahd and Bassett! ) 


uch subjects sodium diuresis does not 


served but in 
ccur until potassium repletion occurs. 
lhe sequence of events in this patient 

therefore, unusual and suggests that 
tetracycline may have a specific effect 
the 


renal excretion of sodium and 
Verification of this possibil- 


howeve! must await further 


] 


The etiology of the diarrhea in R.W. 


not clear since stool cultures for 
taphylococci and other pathogenic 
inisms were negative on three oc- 
sions. Shortly after the conclusion of 


se metabolic studies furunculosis of 
skin developed, however, and cul- 


res of these lesions vielded penicillin 


tant sti iphylococcus aureus. The 
rrhea, therefore, appears to have 
een due to an enteritis initiated by 


antibacterial agent without a spe- 


pathogenic bacterial etiology at 


time of the study. 
The failure to observe frequent 
patic histologic or functional ab- 


rmalities in the patients so studied 
not remarkable in view of the results 
eviouslh with 
line (F and 
his result 


obtained 
Noll 


hk be 


oxvtetracy- 
Collins? ) 


to the doses 


aloon. 
due 
ed or to the relatively brief periods 

we arc ition of this agent. We are 
nable 
ither alterations in 
ne patient but these may have been 


to explain the occurrence of 
striking histologic 
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related to the poor nutritional state of 
this patient prior to administration of 
tetracycline. Malnourished _ patients 
with he ‘patic cirrhosis receiving -oxy- 
tetracycline (Faloon, Noll and Col- 
lins*), however, did not reveal such 
changes. 

These studies suggest that tetracy- 
and the oxygen- and chlorine- 
containing analogues of this compound 
are similar in catabolic effect and that 
in occasional patients hepatic histology 
may be altered by administration of 
these agents. There appears to be little 
difference in their effects upon nitro- 
gen balance and their use in the ther- 
apy of liver disease may be questioned 
despite optimistic reports of the use 
of chlortetracycline in hepatic coma 
(Farquhar et ‘al 


cline 


)} and in methionine 
toxicity in with cirrhosis 
(Phear et als). As for their use in 
hepatic coma associated with ammonia 
intoxication, tetracycline 
would appear to be inferior to neo- 
mvcin (Fisher and Faloon*) which 
effectively reduces the intestinal 
and thereby ammonia 


compounds 


more 
flora reduces 
production. 

Summary 


ro 
gen 


and Conclusions. Nitro- 
sodium and_ potassium 
urinary riboflavin, and fecal 
fat excretion have been investigated in 
2 patients tetracycline. In 
both patients urine nitrogen increased 
and in one patient, who developed 
severe diarrhea, fecal nitrogen was in- 
during the administration of 
tetracycline. Urine riboflavin excretion 
increased in a manner 
with urine nitrogen. 
was not altered. 


balance, 
excretion, 


receiving 


creased 


corresponding 
Fecal fat excretion 

In 7 patients, 3 of whom had pre- 
existing evidence of liver disease, liver 
function and liver biopsy studies were 
carried out before and after tetracy- 
cline. Liver biopsy revealed mi arked 
changes in hepatic histology in only 
1 of 7 patients so studied and no 


| 


The 


significant changes in liver function 
were observed. 

In one patient who developed severe 
diarrhea which persisted after tetra 
cycline was withdrawn, potassium loss 
occurred during tetracycline and con- 
tinued after withdrawal of the drug. 
Phis 


fecal potassium concentration and fail 


Was associated with increased 


ure of adequate renal conservation of 
potassium. in this patient sodium re 
tention occurred during the tetracy 
cline period despite increased fecal 
sodium excretion and sodium diuresis 
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occurred when tetracycline was with 
drawn. 

It is concluded that the tetracycline 
structure is responsible for the changes 
in nitrogen metabolism observed with 
chlortetracycline 


oxvtetracvcline and 


Under the conditions of this study tet 


racvcline administration is not regu 
larly associated with alterations in 
hepatic histology. The occurrence of 


severe diarrhea may lead to significant 


potassium loss in patients receiving 
tetracvcline 
Miss Phyllis Utter, Mrs. Clarice Shepar 


| t thy diets usec 
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and 


administration 
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So many new remedies have been 
dvocated and the approach to the 
treatment of skin diseases has changed 

radically in the last few years that 
ur main concern is to select the more 
significant and important changes for 
liscussion. 

There should be a keen realization 
of the debt of the present generation 
to the scientists and practitioners of 
the past. What we consider a signifi- 
cant advance in our attack on a der- 
matologic problem often had its incep- 
tion many years previously. Also it is 
seldom that a new advance is the re- 
sult of the efforts of one individual. It 
may be useful to review in part the 
treatment procedures that have stood 
the test of time and which have not 


been supplanted by any of the newer 
drugs or agents. For 50 years Roent- 
gen rays have been used as a procedure 
of choice in epilating the scalp hair 
in tinea capitis. The technique is an 
exact one necessitating the utmost 
caution and skill but if the precautions 
which are well known are followed, 
the result is a most satisfactory solu- 
tion to a difficult problem. The same 
modality is often a most important 
agent in treating selected patients with 
acne vulgaris, verruca vulgaris, epi- 
thelioma, hemangioma, eczema _ of 
various types, lichen planus and other 
dermatoses and skin conditions. Der- 
matologists are trained to utilize ion- 
izing radiations with emphasis on 
safety. The Roentgen rays can be mis- 
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used as can any potent and useful 


procedure. This should not necessarily 
bring the agent into disrepute. It has 
been well documented after prolonged 
that 
in fractional dosage (in the region of 


fo r) to 


observation Roentgen rays used 
a limited number of weekly 
the 


main concern should be 


treatments is tree of 


patient. Phe 


danger to 


to follow carefully the precise tech 


niques mastered by all well-trained 
dermatologists. 

Electrosurgical procedures, particu 
larly monopolar electrodesiccation, for 
a generation has been a useful tool for 
the 


nevi, many other benign growths and 


destruction of verrucae, certain 
as the integral part of a routine tech 
the removal of 

This 


occasional 


nique in basal-cell 


epithelioma modality, 
with the bipolar 


cutting current continues to be a most 


together 
use ot 
useful method for a rapid, relatively 
inexpensive and ambulatory procedure 
treatment of 
the common and troublesome tumors 
of the skin. 

Many and 


undiminished in popularity. The com 


for satistactory many of 


drugs remain useful 
bination of salicylic and benzoic acids 
in the formula known as Whitfield’s 
still a 


useful 


ointment or in a tincture is 
strong contender for the most 
chronic 


prescriptions in superficial 


fungus infections. Tar is also a time 
honored agent which is still used either 
alone or in with other 
drugs in the management of many of 
the eruptions 
Internally, we continue to employ anti- 
histamine drugs as most useful in the 


management of inflammatory derma- 


combination 


stubborn eczematous 


toses, particularly when pruritus is a 


troublesome symptom. Arsenic and 
gold which were commonly prescribed 
as late as 20 years ago for a number 
of skin diseases, are now rarely em- 


ployed. Mercury is still employed but 
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less frequently; bismuth remains 


a valuable drug in selected cases 
The subject will now be discussed 
under the headings of several diseases 
and treatments. 
sypuitis. In the field of syphilology 
significant have been 


advances made 


both in diagnosis and in treatment. 


Diagnostic visualization — of the 
spirochete has been made easier by 
use of a stain utilizing Parker 51 blue 


black ink®. More widespread availa 
bility of the Treponema Pallidum Im 
mobilization Test (T.P.1 
the 


determine biologic false-positive sero 


2 has enabled 


dermatologist to more readily 
logic reactors. In patients suspected of 
late 
cardiovascular syphilis or tabes dor 


which the 


having manifestations, such as 


salis, for usual serologic 
the T.P.1. Test 
will frequently help to establish th 
diagnosis*. 


At the 


tests are inconclusive 


American Academy of Dei 


matology meeting in Chicago in 
December, 1955, a more simple and 
less expensive Treponema Pallidum 
Complement Fixation Test was exhib 
ited by Drs. H. J. Magnuson and | 


the Venereal Disease Ex 
perimental Laboratory, Public Health 
Service, Chapel Hill, N.C. This test 
should be available to the practitione 
at an early date. 

In the United States treatment wit} 
penicillin alone has superseded com 


Portnoy of 


bination treatment using penic illin and 
heavy metals such as arsenic and bis 


muth, although in some Europear 
countries, combined therapy is stil 
advocated by Dr. J. Harry 
Katz'® who recently returned from 

visit to Russia, found that heavy meta 


therapy is still considered an integra 


many 


part of therapy for syphilis in that 
country. He was unable to ascertai) 
the type of penicillin in use but be 
lieves that one kind. | 


is of further interest that the Russia 


there is only 


| 

| 

| 


physicians report no reactions to peni- 
cillin and believe the reason for reac- 
tions that we see is that our penicillin 
is impure. Cure of syphilis in Russia 

based entirely on serologic criteria 
ind treatment is continued until a 
reversal of the serologic reaction is 
obtained. Dr. Katz states that they 
do not believe in “fixed” serologic 
reactions and if the reaction to the 
test remains positive following treat- 
ment it means that the patient is not 
cured and that therapy must continue. 

The, City of New York Department 
of Health 


following 


currently advocates the 
using 
penicillin G in oil with 2% aluminum 


(PAM ) intra- 


S¢ hedules procaine 


monostearate given 
muscularly. 

early 
latent syphilis or syphilis in preg- 


|. Primary, secondary and 
nancy. 
6,000,000 units with 2,400,000 
units first dose, then 1,200,000 for 
} injections at 2- to 4-day intervals. 
Late latent, cardiovascular, gum- 
matous and osseous syphilis: 
6,000,000 units in 5 equal doses at 
2- to 4-day intervals. 
Neurosyphilis: 
12,000,000 units divided in 10 
equ il doses at 2- to t-dlay intervals. 
Congenital Syphilis: 
Fariy (less than 2 years): 10 
150,000 to 300,000 
units each (adjusted to weight 
of child) at 1- to 2-day intervals. 
Late: Same dosage as in com- 


doses of 


parable manifestations of ac- 
quired syphilis with dosage ad- 
justed to weight in young child. 

SKIN TUBERCULOSIS. Use of the isonic- 
tinic acid derivatives has revolution- 
ed the treatment of tuberculosis of 
he skin®. Isoniazid in the oral dosage 
} to 8 mg. per kilo of body weight 
lily has become the treatment of 
hoice for lupus vulgaris, supplanting 
ilciferol and other older remedies. 
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Other true forms of skin tuberculosis 
such as tuberculosis 
colliquativa, verrucosa 
cutis, tuberculosis fungosa and_ ery- 
thema induratum respond to this 
simple treatment. Side effects and 
toxicity are minimal. Riehl and Kopf? 
report a series of 100 cases with no 


scrofuloderma, 
tuberculosis 


serious side effects. 

interesting side light this 
therapy is that the so-called tubercu- 
lids do not respond. It is quite possible 
that the introduction of this specific 
therapy may completely change our 
concept of tuberculids, forcing inclu- 
sion of many conditions now classified 
as “ids,” (such as lupus miliaris dis- 
seminatus facei, rosacea-like tuberculid 
of Lewandowsky, and others ) into non- 
tuberculous etiologic categories. 

viriLico. Since 1952, when investiga- 
tive studies carried out in Egypt began 
appearing in American literature’, 
psoralen derivatives have been given 
an extensive clinical trial in the treat- 
ment of vitiligo. 

At present 8-methoxypsoralen 
(SMOP) is being used topically and 
orally. Fitzpatrick'® reported on 86 
patients treated during the past 3 
vears, 31% of whom attained a degree 
of repigmentation (not necessarily 
complete ) satisfactory to the patient 
and investigators and 54% of whom had 
obtained moderate repigmentation but 
were continuing therapy. Fifteen per 
cent of the patients became discour- 
aged and discontinued therapy after 
having obtained some repigmentation. 
Severe local reactions and cases with 
questionable toxic liver damage have 
been reported. The disadvantages also 
include usually incomplete repigmen- 
tation, recurrence when treatment is 
stopped, and hyperpigmentation of 
normal skin areas. 

Recently the lay press (including 
the staid Wall Street Journal) have 
unfortunately and prematurely pub- 


| 
| 
| 
| 


lished articles on the so-called “pro- 
SMIOP. 
quick sun tans to usually sun sensitive 


tective action of promising 


individuals Fitzpatrick!" stated in re- 


consideration of his work (with 
Lernet on which some oft these 
articles were based: “Ht has become 


apparent that our earlier observations 


on primary ‘protective action of 
psoralens were incorrect. From our ex 
perimental observations of 65 subjects 
studied controlled solar expo 
that SMOP 


protective 


under 


sure, we must conclude 
does not have a primary 
but 


responses. 


action rather augments all cuta 
neous 

LUPUS ERYTHEMATOSUS: Evidence in 
dicates a close relationship between the 
discoid form and the disseminated o1 
systemic variety. However, for prac 
tical purposes, the distinction between 
the relatively benign disccid type and 
the 


should be 


disorde) 
that 


cliscoid 


threatening systemic 


continued. It is true 
the 


lupus erythematosus will merge into 


occasionally features of 
systemic lupus and there are also many 
instances on record of a change from 
the benign type to a fulminating and 
rapidly fatal acute disease. However, 
these are exceptions and for the most 
part the prognosis is entirely different 
in the two varieties. The lupus erythe 
matosus cell and phenomenon as first 
described by Hargraves and collabo- 
rators'® has been studied extensively by 
Haserick' It is nov 


recognized as specific and its demon- 


and by others. now 
stration constitutes a most important 
advance in the exact diagnosis of the 
systemic disorder. 

In the treatment of discoid lupus 
erythematosus and to lesser degree the 
systemic form, antimalarial drugs have 
the treatment of 
\tabrine’, 100 mg. once or twice daily, 
250 


are given in courses often 


become choice. 


chloroquine, mg. one or more 


times daily 
alternating from one drug to another. 


{merican Journal of the Medical Sciences 


May, 1957 


This type of treatment has virtually 
supplanted heavy metal therapy, pre 
viously used. 

The 
systemic lupus erythematosus is one 
of the difficult confronting the 
physician. Such patients require many 


management of patients with 
most 


forms of supportive treatment. There 
Is ho question that steroid therapy has 
contributed a great deal. The decision 
when to administer the steroid and in 
what dose is an individual problem 
Intelligent use of the drugs has fav 
disease and the 


ored remission of the 


ultimate prognosis is not so hopeless 
as formerly. 
The recognition 


FUNGAL INFECTIONS 


of disease syndromes caused by many 
species of dermatophytes has placed 
the management of superficial fungus 
infections on a much more scientific 
plane. The necessity to avoid sensitiz 
ing drugs in patients with inflamma 
tory manifestations in which T. menta 
crophytes has been isolated is a cast 
in point. In contrast, patients with 7 
rubrum infections tolerate most drugs 
Asterol in 


unsaturated 


tincture o1 
Tatty 
undeecvlenic and propionic ) in 


with impunity. 
ointment, acids 
oint 
ment and powder and _ nystatin (it 
moniliasis ) are additions to the therapy 
of superficial mycoses which 
destined to remain 

\lost 


remain as difficult to manage. In blas 


systemic fungus diseases. stil 


has bee 
of | stil 
compound 
hav 


tomycosis, some headway 
the administration 
and related 
Curtis Harrell 
tested the 
laboratory and have used some of tl 


made by 
bamidine 
others 


and and 


many of chemicals in th 
more promising in the treatment of p 
tients. Remissions have been obtaine 
and if therapy is cautiously admin 
tered, toxic reactions are held to 
minimum. 

DERMABRASION. Dermabrasion for 
removal of acne scars, tattoos or oth 


skin 


introduced by 


lesions, al- 
Kromayer in 
has shown a renaissance in the 
ears with the 


uperficially located 
though 
1905. 


past 


introduction of 
new tools and techniques. The sand- 
paper technique as advocated by Iver- 
son in 1947 and McEvitt in 1948 has 
been almost completely supplanted by 
the rotary brush technique 
zed by Kurtin'? in 1952. 
In this technique, the 


popular- 


area to be 
ibraded is frozen by a refrigerant such 
is ethyl chloride or and the 


skin surface is removed by a motor- 


treon* 


driven wire brush, dental burr or 
grinding stone. 
innovations have been pro- 


make the 


faster or easier. 


posed to procedure safer, 
These include special 
plastic prefrozen face masks for pre- 
yperative use, guards to fit over the 
utting tool (which act similar to auto- 
mobile tenders) in limiting the centri- 
fugal cast off of blood and 
lebris from the 
ihe sIVe 


Velta 
CHENIOSURGERY. 


cellular 
wound, and non- 
plastic dressing material 
Dermatologists, al- 
adding to their 
rmamentarium in the management of 
utilized the chemo- 
rgical technique of 


Mohs?! 


as consisting of three steps: 


interested in 
kin Cancel have 
Mohs for se- 
cted cases" describes his 


hnique 


|. Chemical fixation in situ of the 

| tissues suspected of being 
Cancerous. 

2. Excision of a layer of fixed tissue. 

3. Systematic microscopic exami- 

nation of the excised layer by 

means of frozen sections. 


rhe process is repeated in the areas 
emonstrated to be cancerous until ; 
mpletely cancer-free plane is 
eached.” A zine chloride paste is. used 

the fixative agent. This method is 
specially effective in recurrent and 
radioresistant epitheliomata in 
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areas Where scalpel surgery or electro- 
surgery is not feasible. 

CATHODE RAY THERAPY. The field 
radiotherapy has been broadened by 
the introduction of the der 
Graaff accelerator into clinical derma- 
tology'*"'. With this apparatus high 
utilized to 
treat superficial malignancies, partic- 
ularly mycosis fungoides and Kaposi's 
sarcoma, as well as incapacitating der- 
matoses such as disseminated 
dermatitis, 
widespread 
effect of the 


energy cathode rays are 


neuro- 
exfoliative dermatitis, and 

psoriasis. The biologic 
similar to that 
of Roentgen rays. The advantage lies 
in the concentration of effect in the 
superficial portions of the skin; with 
a setting of 2,500,000 volts, the effect 
is localized for practical purposes to 
the external LO) mm. 
which the 


ravs are 


sled 
patient is 
passed under a beam source at a con- 
stant rate uniform 
may be readily administered to the en- 
tire body surface. Due to the expense 
of manufacture and maintenance the 
modality is available only at a few 
institutions. 
PRANQUILIZING 
caused by the 


Using a 
technique by 


of speed, dosage 


storm 
tran- 
quilizing drugs into psychiatric prac- 


prucs. The 
introduction of 


tice is just a mild breeze in derma- 
tologic practice. Chlorpromazine, so 
cflective in psychotic patients, is of 
limited helpfulness in psychosomatic 
The rauwolfia com- 
pounds** are free of the side effects 
of jaundice, agranulocytosis and pho- 
tosensitivity occasionally accompany - 
ing chlorprom: zine therapy, but have 
the disadvantage of a latent period of 
up to 2 weeks during which the pa- 
tient not only experiences no_ relief 
but frequently feels worse. Mepro- 
bamate (Equanil or Miltown) seems 
more suitable for dermatologic prac- 
tice and is more widely used than the 
other compounds. This drug has no 


dermatoses. 
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latent period and relatively low toxic 
ity.. The most frequent side effects are 
drowsiness gastric discomfort 
Occasionally seen are urticaria, erythe 
matous rashes, fever, fainting spells, 
angioneurotic edema, and_ bronchial 
spasm 

corticoiws. Since the introduction of 


ACTH a few 


& procession of new compounds has 


cortisone and vears ago, 


appeared In systemic treatment. of 


dermatoses little practical change has 
occurred. The three newer drugs, hy 


drocortisone, prednisone, and pred 


nisolone, are effective in smaller dos 
ages but the indications for use have 


remained the same. Corticoid therapy 


has become well established in the 
treatment of pemphigus, systemic 
lupus erythematosus, and self 
limited allergic eruptions. More re 


cently severe cases of herpes zostet 
have been included. These drugs are 
still of only questionable value in det 
matomyositis and scleroderma. Neuro 
dermatitis and psoriasis are temporar 
ily benefited, but relapses of a severe 
nature after withdrawal of the drug 
are frequent. It is our belief that the 
steroids administered systemically are 
the treatment of 
most 


contraindicated in 


psoriasis and for eczematous 


eruptions. Toxic manifestations and 


side effects, such as disturbed water 


balance adrenogenital syndrome, 


osteoporosis and activation of duo- 
denal ulcers, have been shown to be 


lue to excessive dosage or too pro- 


longed a course’. The seriousness of 
lowered resistance to infection has been 
emphasized by Dougherty, Reisch, and 
Lewis’ who reported 6 cases of 
staphylococcal septicemia in cases on 
corticoid therapy. These patients were 
treated for 


exfoliative 


being eczema (1 case), 


dermatitis (1 case), and 
psoriasis (4 cases). 


In the field of topical therapy the 
introduction of hydrocortisone and the 
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newer analogs have been found quite 
useful. The antipruritic and antiinflam 
effects widely 
the field 


particularly in the treatment of neuro 


matory have been 


utilized in dermatologi« 


dermatitis and contact dermatitis. The 
makes 


these compounds superior to many of 


low incidence of sensitivity 


used such al 


] 


the previously 
benzocaine, phenol or the 


agents 
antihista 
minics, 


The danger of lowered bac 


terial resistance is countered thi 


addition of antibiotic such = a 
bacitracin or neomycin to the topical 
preparation The danger of toxic 
effects from absorption must be con 
sidered 


particularly in the use ol 


Huorohyvdrocortison In our own 
perience 
the lower 
the last 


\\ idespread eezematous rash 


cases deve loped edema of 


medication to 


extremities applvin 


mentioned 


ANTIBIOTICS. The parade of new ant 
This 


fortunate particularly in the treatmen 


microbial drugs continues 


of staphylococe al infections. The staph 
often the 
infections, seem to have the prope! 


vlococci, so cause of ski 
sity to develop resistance to any age 
used against them, so that new wea) 
ons are continually needed. Two of th 


newer drugs effective against most 


strains of staphyloc occi are erythron 


cin** and novobiocin®. The latter a 


more recent drug has not vet be 
used long enough for a complet 
evaluation of its toxic or side effects 


In general, novobiocin seems to 


relatively nontoxic but a few instances 


have been reported which live 


damage or bone marrow depressiot 
was suspected. 
side effect of th 


“ idespread and sometimes indiscrimi 


One dermatologic 


nate use of antibiotics has been th 
increase in cases of moniliasis, particu 
larly in the genitocrural, anal, and oral 
regions. This phenomenon may be cue 


to the effective destruction of bacteria 


| 
| 
| 


biotic, Hourish and are 
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in the gastrointestinal tract. The yeast- 
like organisms, untouched by the anti- 


a potential 
ource of danger. One attempt to con- 


trol this situation is to administer a 


noniliacidal drug such as nystatin in 


conjunction with the antibiotic**. 


ENZYMES. Enzymology as it refers to 


dermatology is a subject of promise. 


Unga pioneered the concept that 
inflammation mav be a product of 


enzyme-tissue interraction. The work 


tf Stoughton and Novak*? points to 


the possibility of proteolytic enzymes 


laving a major role in bulla forma- 
It is also suggested by Shelley 
| Arthur?> that pruritus is “mediated 


certain proteolytic enzymes includ- 
fibrinolysin. Cormia and Dough- 
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erty’ have produced itching with an 
enzyme isolated from skin. It has also 
been shown that pemphigus sera show 
increased proteolytic activity. 

Because of the complex biochemical 
mechanisms involved and the physical 
difficulty encountered in experimental 
work, progress is slow but has already 
vielded valuable information. 

Basic studies such as these offer 
promise that advances in therapy will 
be based on sound, fundamental data. 

Summary. Many time-honored mo- 
dalities such as Roentgen rays and 
drugs such as salicylic acid are. still 
useful in the therapy of skin disorders. 
Progress in treatment has been notable 
during the past few years and many 
of these advances have been discussed. 
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SUMMARIO IN INTERLINGUA 
(See page 36.3 for original article i 


Le Metabolismo de Nitrogeno e del Electrolytos e Function e Histologia 
Hepatic in Patientes Qui Recipe Tetracyclina 


Ksseva investigate, in 2 patientes recipiente tetracvclina, le balancia ck 
nitrogeno, le excretion de natrium e kalium, le excretion urinari de riboflavin 
e le excretion fecal de grassia. In ambe patientes le nitrogeno urinari 
augmentava durante le administration de tetracyclina. In un de_ illes, qu 
disveloppava sever diarrhea, le nitrogeno fecal esseva equalmente augmentat 
Le riboflavina in le urina se augmentava in correspondentia con le augment 
del nitrogeno urinari. Le excretion fecal de grassia non esseva alterate 

In 7 patientes, incluse 3 con indicios pre-existente de morbo hepatic, studi: 
functional e bioptic del hepate esseva executate ante e post le uso d 
tetracyclina. Nulle significative alterationes del function hepatic esseva notat 
Le biopsia hepatic revelava marcate alterationes del histologia hepatic in solment 
1 del 7 patientes in iste serie. 

In un patiente, qui disveloppava sever diarrhea que persisteva post le abstet 
tion de tetracyclina, perditas de kalium occurreva durante le curso del droga 
e continuava post su interruption. Isto esseva associate con augmentate conce! 
trationes de kalium fecal e un inadequate conservation de kalium renal. In ist 
patiente, retention de natrium occurreva durante le curso de tetracyclina 
despecto de un augmentate excretion fecal de natrium, e diurese de natrium 
declarava quando le curso de tetracyclina esseva interrumpit 

Es stipulate le conclusion que le structura de tetracyclina es responsabile p1 
le alterationes del metabolismo de nitrogeno que esseva observate durante |i 
administration de oxytetracyclina e chlortetracyclina. Sub le conditiones 
presente studio, le administration de tetracyclina non es regularmente associat 
con alterationes del histologia hepatic. Le occurrentia de sever diarrhea in 
patientes qui recipe tetracvclina pote resultar in significative perditas de kali 
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CONSIDERABLE interest is now being 
used on the lower esophagus due 
the urgent need for accurate diag- 
and definitive treatment of such 
ficult clinical problems as the hiatal 
ia complex**, peptic esophagitis 
achalasia®. There are several 

ic questions regarding the anatomy 
physiology upon which disagree- 


ent exists 


UST WHERE DOES THE ESOPHAGUS END 

STOMACH BEGIN? QOne_ issue 
t entirely resolved is the superficially 
ple problem of recognizing the pre- 

boundary between the esophagus 
| the stomach"’. To the gross anato- 
t the relatively sudden dilatation 
the gastrointestinal tract at the level 
the diaphragmatic hiatus represents 

junction of the esophagus and 
mach 
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To the histologist the sudden transi- 
tion from stratified squamous epithe- 
lium to the single layer of columnar 
secretory cells represents the junction. 

To the physiologist there are distinct 
differences in muscular action and 
pressure recordings in the main body 
of the esophagus, in the lower end of 
the esophagus, and in the stomach**:”°. 

Through an esophagoscope the gas- 
troenterologist first sees the pale, 
white, opaque mucosa of the esophagus 
and as he advances the instrument 
there is a sudden change to a_ pink, 
glossy mucosa characteristic of the 
stomach lining. This junction forms a 
jagged, serrated and _interdigitated 
zone called the “z line” or the ora 
serrata’. 

The radiologist examining the upper 
gastrointestinal tract sees  fluoros- 
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cl 
| 
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copically and on films, a clean-cut 
transition at the diaphragm from a 
narrow esophageal tube with fine paral 
lel mucosal folds to a sudden gastric 
dilatation with folds. 

At operation the surgeon can see 
and feel the hiatus of the diaphragm 


and knows that the esophagus is above 


coarse tortuous 


and the stomach below. If he opens 
the tube and inspects the mucosa he 
can recognize the irregular “z line.” 
Where then does the esophagus end 
there a 
definite point or a transecting plane 


and the stomach begin? Is 


which can be considered the dividing 
line? Certainly the hiatus of the dia 
phragm is not an infallible boundary 
portions of the 
easily herniate above it. Perhaps the 


since stomach can 
histologist and esophagoscopist have 
the most reliable view point when they 
the junction the 


esophageal stratified squamous epithe 


recognize between 


lium andthe gastric columnar 
epithelium. 
This “z line” is a zone rather than 


a transecting plane. It may not form 
a complete circle, at times it may be 
a spiral, and occasionally heterotopic 
gastric epithelium extends considerable 
distances up the esophagus. Rarely a 
considerable portion of the esophageal 
lumen is lined by anomalous gastric 
epithelium. In such instances it can be 
argued embryologically that the esoph 
agus is short and the stomach tube 
has grown to compensate for it; on 
the other hand, that the esophagus is 
length and_ the 


mucosa 1S heterotopic. Detached is 


normal in gastric 
lands of ectopic gastric mucosa do 
occur in the esophagus and form the 
substrate: for the development of a true 
peptic ulcer. 

One that the 
mucosa is not firmly attached any 
where in the intestinal tract and that 
the muscularis mucosa Can Cause con 


must also remember 


siderable migration of the mucosa in 
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dependent of the motility of the tub 
as a whole; but despite this mobility 
the “z line” is a_ fairly reliabk 
boundary. 
WHAT IS THI 


tHE LOWER ESOPHAGUS? While there is 


CLOSURE MECHANISM OF 
practically unanimous agreement that 
the 
esophagus exists there IS considerabk 


a closure mechanism of lowe) 


controversy about its structure and 
operation. It is certain that the mech 
anism is oriented so that it presents 
low resistance to food and fluid in th 
esophagus and a high resistance to re 
Hux trom the stomach 

Basically. 


thought on the closure mechanism. On 


there are two schools ol 
school formed mainly by anatomists and 
termed “the extrinsi 
The other 


perhaps composed predominantly of 


surgeons may be 
mechanism school’ school 
radiologists and physiologists belongs 
to “the intrinsic mechanism school” 

“The extrinsic school,” regards the 
hiatus of the diaphragm as a primary 
mechanism of esophageal closure sinc: 
it finds no definite intrinsic muscle lik 
the pyloric sphincter. The hiatus is 
the opening in the posterior portion of 
the diaphragm formed by the right 
The thickened 


crural muscle are shaped like a sling 


crus. edges of the 
or noose through which the esophagus 
passes anteriorly and slightly to th 
left to reach the stomach. In front ot 
the hiatus the fibers become partly 
and attached to the 
central tendon of the diaphragm. In 
back of the hiatus the muscle joins 
in parallel to form the handle of th 
The 


acts as 


tendinous are 


sling. contraction of this sling 
then “the 
mechanism” of the esophagus. 


“The 


school” feels that the pinchcock action 


extrinsic closur 


intrinsic closure mechanism 
of the diaphragm plays- a second:ry 
role. It that 


within distal 2 or 3 cm. of the 


believes muscles exist 
the 


esophagus which act by constricting 
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the lumen. These muscles are called 
the inferior esophageal sphincter and 
the constrictor cardiae ( cardiac 
sphincter 

We feel that both the extrinsic and 
intrinsic mechanisms are necessary to 
maintain normal closure of the lower 
sophagus. 

(here are other theories of closure 
of the lower end of the esophagus 
which appear less well substantiated. 
' mentions the oblique gastric 
muscles near the cardia and air in the 


Carver” 


cardia as factors in closure mechanism. 
believes that there is in 
effect a “hiatal valve” produced by 
pressure of the cardia of the stomach 


Donnelly 


iwainst the lower end of the esopha- 
gus; this is true only so long as an 

lequate dome is present and the ef- 
fect is thus increased the greater the 
quantity of air within the fundus. 
Barrett? goes further and_ believes 
there is a “flap valve of mucous mem- 
brane” which is “situated at the exact 
point of junction of the stomach with 
the esophagus.” He states that “the 
alve depends for its efficiency on the 
normality of the muscularis mucosa 
which moves the mucous membrane 
nd causes it to pout into the orifice.” 
Barrett, like Donnelly, also believes 
that the height of the fundus is im- 
portant and reported that the cardia 
becomes incompetent when the fundus 

depressed manually. He followed 
this observation with the suggestion 
that “. . . forcible depression of the 
liaphragm is the factor which allows 
| patient whose cardiac valve is nor- 
mal to vomit.” Still another theory is the 
tethering effect of the short left gastric 
irtery with its mesentery’. 

LERCHE’S CONTRIBUTION. In 1950, 
Lerche** published a classic mono- 
graph which expressed his ideas con- 
cerning the structure and function of 
the esophagus. Although his ideas are 
not completely accepted, his analysis 


stirred up considerable interest and, 
furthermore, his terminology can be 
used as a basis for communicating 
ideas. Lerche describes a_ gastro- 
esophageal segment of expulsion con- 
sisting of the two sacculations of the 
esophagus, two intrinsic sphincteric 
muscles and a stabilizing membranous 
ligament called the phrenoesophageal 
membrane. These structures are con- 
cerned with the propulsion of contents 
of the esophagus to the stomach. 
From above downward Lerche desig- 
nates the structures as _ follows: 
(Fig. 1) 
|. Insertion of phrenoesophageal mem- 
brane 
Ampulla (Phrenic ampulla ) 
Inferior esophageal sphincter 
Vestibule (Gastroesophageal vesti- 
bule ) 
5. Constrictor cardiae 

The phrenoesophageal membrane is 
a rather thin fibroelastic sheet. It 
originates mainly from the under sur- 
face of the diaphragm surrounding the 
hiatus but there is a small contribution 
from the thoracic pleura of the dia- 
phragm. At the edge of the esophageal 
hiatus the membrane divides into an 
ascending and a descending cuff of 
tissue. The ascending cuff inserts into 
the wall of the lower esophagus several 
centimeters above the diaphragm. The 
descending cuff is directed toward the 
stomach and inserts near the cardia. 

The phrenoesophageal membrane 
acts as a centering device for the lower 
esophagus in the hiatus. With a rela- 
tive increase in thoracic pressure over 
abdominal pressure the upper cuff is 
stretched and the lower cuff is tele- 
scoped and thereby the membrane 
resists the downward thrust of the 
esophagus. The reverse is true when 
the abdominal pressure exceeds the 
thoracic pressure. Thus, the phreno- 
esophageal membrane acts as a center- 
ing mechanism and a ballast which 
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opposes the effect of changes in the 


pressure gradient between the two 
cavities 

According to Lerche the ampulla is a 
2 or 3 cm. dilatation of the esophagus 
just above the diaphragm. The dilata- 
tion is only seen on deep inspiration, 


particularly during the Valsalva maneu- 


LOWER ESOPHAGUS 
DIAGRAMMATIC ) 
ACCORDING TO LERCHE 
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gus and hence the mucous membrane 
should be squamous in character. 
the 
strictor cardiae at the lowermost edge 


Lerche appears to locate con 


of the gastroesophageal “segment of 
expulsion,” or in other words, between 
the 


the vestibule and irdiac end of 


the stomach. 


LOWER ESOPHAGUS 
( DIAGRAMMATIC) 
REVISED CONCEPT 


inatomy of the 


Conce pt 


Key Ampulla 
CC Constrictor Cardiae 
D Diaphragm 
IES 


ver. He presents the inferior esopha- 
geal sphincter as a band of muscle 
fibers at the border of the 
phrenic ampulla and the gastroesophag- 
eal vestibule as a part of the lower 
esophagus usually lying in the hiatal 
canal. It should be emphasized that ac- 
cording to this concept the vestibule is 
an integral part of the lower esopha- 


lower 


lower esophagus according to Lerche ett ind the 


Inferior Esophageal Sphincter Z 


Revise 
right 
PEM  Phreno-e sophags al Membrane 
S Stomach 
V Vestibule 
“Z. line” or Ora Serrata 


The 


posed 


above concept has been pre 
by Lerche and accepted br 


67.96.97 


many workers** However, ce! 


tain discrepancies arise which at 
difficult to explain away if one be 
comes wedded to Lerche’s concept. 
Ingelfinger*® himself presents a b 
of evidence that 


In his 


would cause doubt 


intraluminal pressure studi 


REM ‘\ \ 
», ( | 
| } 
\ 
\¢ watt? ° 
4 
Fig. 1 The 
| 


ic 


luring swallowing he found that there 
was an abrupt cessation of the esophag- 
eal pressure wave between the 
ampulla and the gastroesophageal 
vestibule. He concluded that the in- 
ferior esophageal sphincter was respon- 
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pressure studies indicate no sphincteric 
action? 

Wolf et al.®* placed clips on the 
“z line” and took biopsies to be certain 
of its location. Then by means of cine- 
roentgenographic studies, they proved 


fig. 2—Normal ampulla outlined with barium and air. Below the ampulla the vestibule 
remains contracted within the hiatal canal. 


sible. Since the pressure wave in the 
sastroesophageal vestibule was _prac- 
tically the same as that of the stomach, 
one must conclude that the vestibule is 
physiologically a part of the stomach. 
How then can one assume the presence 
of a constrictor cardiae when the 


that there was a discrete band of 
muscle at the same level as the “z 
line.” This muscle, they concluded, 
was the constrictor cardiae because it 
was identified with the junction of 
esophageal and gastric epithelium. 

In the light of these studies the 


of 
n 
of 
| 
4 
2 
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Lerche concept should be revised. The 


order of structures would accordingly 

be as follows: (Figs. 1, 2) 

1. Insertion of phrenoesophageal mem 
brane 

2. Ampulla 

3. Inferior esophageal sphincter 

4. Constrictor cardiae 

5. Vestibule 


Comparison of Concepts of structure 


of the lower esophagus: 


Lerche Concept 


1. Two esophageal sacculations: 
ampulla and vestibule 


2. Constrictor cardiae: between vesti 
bule and stomach 


3. Inferior esophageal sphincter: be 
tween ampulla and 
(band 3 to 4 mm. wide) 


vestibule 


Fundamentally, if Lerche and _ his 
disciples substituted the constrictor 
cardiae for what they call the inferior 
esophageal sphincter and lined the 
gastroesophageal vestibule with gastric 
mucosa the two concepts would be 
substantially the same. 

Thus far the discussion may appear 
academic but if the concept gives a 
better insight into the pathogenesis of 
disease in the lower esophagus it be- 
comes important in both diagnosis and 
treatment. Let us test the concept 
on a group of diseases of the lower 
esophagus associated with 
hiatal hernia and called the 
hernia complex. 

HIATAL HERNIA COMPLEX. This train 
of events is initiated by weakening of 
the crural sling forming the hiatus of 
the diaphragm. The external closure 
mechanism, therefore, 


sliding 
hiatal 


becomes | lax, 
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and as the sliding hernia forms the 


phrenoesophageal membrane is stretch 
ed. In the earliest stage, the constrictor 
cardiae is dislocated upward. Accord 
ing to the revised concept, this upward 
displacement should reveal sac 
culations at the lower end. of the 
The first saccu 

ampulla, the 


esophagus (Figs. 3, 4 
lation would be the 
and the narrow 


them, the 


second the vestibule 


area between constrictor 


Revise d Con ept 


1. One esophageal sacculation 
ampulla 


One gastric or hiatal segment: vesti 


bule 


2. Constrictor cardiae: between am 
pulla and vestibule (band 3 to 4 


mm. wide 


3. Inferior esophageal sphincter: dif 
fuse muscle in wall of ampulla 


cardiae. This pattern fits perfectly with 
the entity known as the esophageal 
ring®® 48.72. Schatzki? 


in which the surgeon 


reported a case 


found a 


small 
gastric hernia just below the ring. W: 
presume that this 
in fact, the 
Vargas™? 


hernia was 
Similarly 


small 
vestibule. 
reported a congenital eso 
phageal stenosis in a 7-week-old infant 
At operation, a small hernia was foun: 
above thickened circular muscle at the 
esophagogastric juncture. We _ beliey 
this case represents a form of the lowe: 
esophageal ring associated with a sma 
hernia and hypertrophic stenosis of th 
constrictor cardiae 
For many years, radiologists ol 
served, on occasion, a ring betwee 
two sacculations in the lower esoph 
gus*®. It is significant that none h: 
second ring below the dist 
sacculation. If a ring were to be foun 


seen a 


( 
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it would be evidence in favor of 
Lerche’s concept that the constrictor 
cardiae is present between the vesti- 
bule and the stomach. 

\s the hiatus relaxes more a larger, 
easily herniation of the 
cardiac portion of the stomach de- 


velops (Figs. 3 and 5). The phreno- 


recognized, 


SMALL HIATAL HERNIA 
( DIAGRAMMATIC ) 


"LOWER ESOPHAGEAL RING" 
(SCHATZK1) 


3.—Pathogenesis of sliding hiatal hernia. 


Note dislocated constrictor cardiae. 


Key Ampulla 
CC Constrictor Cardiae 
D Diaphragm 
IES 


membrane stretched 

turther and may tear. At this stage the 

yatients are relatively asymptomatic, 

ind trouble occurs only when the 
ntrinsic closing mechanism becomes 
ncompetent. The inferior esophageal 
phincter and the constrictor cardiae 
tail, and there is a reflux of gastric 
juices into the esophagus. The ensu- 
ing peptic esophagitis** causes most of 


esophageal 


Inferior Esophageal Sphincter Z 
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the symptoms — usually ascribed — to 
hiatal hernia®®. Acute peptic esopha- 
gitis gives rise to mucosal erosions and 
may progress to a chronic stage with 
stenosis and shortening (Fig. 6). 
Marginal ulcerations** are found at 
the esophagogastric juncture where 
the tonicity of the constrictor cardiae 


SLIDING HIATAL HERNIA 


(DIAGRAMMATIC ) 


INCOMPETENT 


Left: Small hernia or “lower esophageal ring.” 


Right: Larger hernia. 


PEM Phreno-esophageal Membrane 
S Stomach 
V Vestibule 

“Z line” or Ora Serrata 


offers relatively increased resistance to 
the gastric reflux. At this junction, there 
is increased stress and, therefore, 
linear mucosal tears occur which give 
rise to marginal ulcerations. These ul- 
cerations ooze blood, and_ hypo- 
chromic, or iron loss anemia results!*:!*: 
With vomiting, the esophago- 
gastric juncture may become lacerated 
and be associated with severe hemor- 
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rhage 
gitis, 


This complex of peptic esopha 

vomiting, lacerations and bleed 
ing is commonly called the “Mallory 
Weiss Syndrome”? Rarely the pres- 
sure generated by vomiting perforates 
the vestibule. The solit: ry peptic ulcer 
of the esophagus is more likely to 
occur in an island of ectopic gastric 
mucosa. 


The 


so-called 
ring is formed by the 
and both 


col 


4—Small hiatal hernia. 
upper sacculation. The 
tion below the 


Fig. 
constrictor cardiac 
Hiatus hernia and other of the more 


important diseases of the esophagus 
merit review in greater detail. 


HIATAL HERNIA**, Hiatal hernias are 
divided into 4 types: 1) congenital 
short esophagus; 2) sliding hernia; 3) 
paraesophageal hernia; and 4) com- 


bined sliding and _paraesophageal 
hernia. 

Hiatal associated with con 
genital short esophagus is relatively 


rare. The diagnosis is established with 


hernia 


‘al Sciences 


1957 


May, 


difficulty by fluoros 


and 


sophi Opy, 


copy surgery. At esophagoscop) 
the gastric mucosa is found to be high 
in the esophagus. In acquired shorten 
ing of the esophagus, the contraction 
to pepti 
esophagitis will eventu: lly cause ele 
vation of the esophagogastric junction 


The inflamma- 


due to fibrosis secondary 


changes due to chronic 


wer esophageal ring The ampulla is t 
istrictor cardiae. The vestibule is the saccu 
are herniated through the hiatal canal 


tion are found early in the course of 
the acquired type of short esophagus 
but appear late in the congenital ty 
In congenital short esophagus, tl. 
thoracic stomach is found, at ope: 
tion, to be supplied directly |!) 
branches of the thoracic aorta. In 
acquired type, the left gastric artery 


is pulled up through the hiatus alo 
with the herniated it 
plies®. 


stomach 


The sliding hiatal hernia is by tu 


| 
| 
| 


cop 
high 
rten 
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epti 
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Fig. 5.—Sliding hiatal hernia in pregnant woman. Note herniated sac below the notches 
produced by the constrictor cardiae. 


PEPTIC ESOPHAGITIS 


SUPERFICIAL EROSION 
CONTRACTED 


MARGINAL ULCERATIONS 


HIATAL HERNIA 


‘ig. 6.—Diagram of peptic esophagitis secondary to a sliding hiatal hernia. Note incompetent 
constrictor cardiae in region of “z line.” 
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the most common. Other names for 
this type are axial, concentric, and 
pulsion. The immediate cause of slid- 
ing hiatal hernia is the relaxation and 
stretching of the right crus of the 
diaphragm which forms the hiatal 
sling. When the hiatus becomes _in- 
competent, the vestibule invaginates 
the lower cuff of the phrenoesophag- 
eal membrane which is thus attenuated 
or ruptured. As the process becomes 
more aggravated, larger portion of 
the cardiac end of the stomach is 
forced through the hiatus. 

The two main factors which tend to 
relax the hiatus are weakness of the 
crural muscles and increased abdom- 
inal pressure. Advancing age seems to 
play an important role in weakening 
the crural muscle. Some causes of in- 
creased abdominal pressure are: space 
occupying abdominal masses, preg- 
nancy®**%, obesity, ascites, constipa- 
tion, urinary retention, vomiting, hic- 
cough, body flexion, straight leg raising, 
poor posture, or belts. The combination 
of obesity and advancing age is often 
seen in patients with sliding hiatal 
hernia!® 

The reported incidence is remark- 
ably variable extending from 1.3% to 
Almost any figure 
can be found, depending upon the 
selection of patients, method of exami- 
nation and criteria for diagnosis. 

Opinon also varies as to the likeli- 
hood of symptoms produced by hiatal 
hernia. Burke et al. stressed the fact 
that many symptoms ascribed to hiatal 
hernia are actually due to the associ- 
ated peptic esophagitis. Symptoms 
frequently include pain, heartburn, 
sour eructation, retrosternal discom- 
fort after eating, and pain on recum- 
bency'’. Bleeding is usually occult but 
may be massive!® 176.76, Other symp- 
toms may include difficulty in swal- 
lowing, regurgit ition, and pain simu- 
lating angina pectoris’. 
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The difficulty in correlating the size 
of the hernia with symptoms!’ is evi 
dence that incompetency of the intrin 
sic sphincteric mechanism is a pre 
requisite for the gastric reflux which 
causes symptomatic esophagitis. 

The diagnosis of hiatus hernia de 
pends greatly upon the diligence of 
the search. The most commonly used 
method is radiologic, and while the 
hernia may sometimes be seen on th 
plain film®', a barium meal is invari 
ably used. Boyd et al.®, in their series 
of 1500 cases, found that the traditional 
Trendelenburg position and cough 
maneuver failed to demonstrate 
single hernia not previously seen. They 
point out that any method which tends 
to increase the intra-abdominal pres 
sure alone is more effective than those 
which increase intrathoracic and intra 
abdominal simultaneously 
They suggest the maneuver whereby 
the patient raises his extended legs 
while breathing normally. Johnstone‘ 
achieves the same end by taking a 
lateral view as the patient bends over 
to touch his toes. Marchand®™ uses 
rubber bladder on the midabdomen in 
flated to a pressure of 80 mm. of 
mercury. 

A method commonly employed is 
the following: With the patient in a 
prone right anterior oblique position 
he is instructed to drink the barium 
quickly**. Spot or polygraphic films ar: 
taken while the lower esophagus 1S 
distended. A positive diagnosis can hb 
made if the herniated sac of stomach 
is visualized; or, in accordance with 
the revised concept, if the dislocated 
constricted cardiae can be seen. Su 
gestive evidence would be a_ wid 
barium column in the hiatal canal 
reflux into an elevated vestibule?*:"* 

The treatment of hiatal hernia wit 
out peptic esophagitis may be either 
medical or surgical. The medical me: 
ures are directed toward ameliorati! 
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increased abdominal pressure. Reduc- 
ing diets, prohibition of abdominal 
binders, supports and tight clothing, 
avoiding heavy 
lifting and bending, and correction of 
constipation are recommended"*. 
Surgical measures may be necessary 
to correct aggravating conditions such 
as abdominal masses, gallbladder dis- 
ease and benign prostatic hypertrophy. 
The surgical correction of uncompli- 
cated hiatal hernia is patterned after 
\llison? who reduces the hernia, 
tightens the posterior portion of the 
hiatal sling with a few sutures and 
restores the phrenoesophageal mem- 
brane**. Some surgeons advocate left 
phrenic nerve interruption alone or in 
combination with other operative pro- 


improved posture, 


16,17,52 


cedures*® 
“rolling,” 
hernia differs from the sliding type in 
that the hiatus is not involved. The 
interior wall of the stomach rolls into 
a diaphragmatic defect anterior to the 
hiatus. The constrictor cardiae and 
vestibule remain in the hiatus and re- 
flux does not usually occur. These pa- 
ti frequently asymptomatic, 
but may be troubled by the mass of 
hernia or complications such as 
iivulus'®. It is not uncommon to find 
combination of the paraesophageal 
d sliding types. 
PEPTIC ESOPHAGITIS®”. That the reflux 
gastric juices into the esophagus is 
the basic cause of peptic esophagitis 
6,44,49,50, 


The par 1esophageal, or 


nts are 


; 


is been widely accepted? 
this reflux occurs sporadically in tee 
rmal and is probably responsible for 
e occasional sensation of heartburn. 
lore frequerit or constant reflux will 
cur when both the extrinsic closure 
echanism and the intrinsic sphincters 
overcome”. As a rule, a_pre- 
isting sliding hiatal hernia sets the 
tage for peptic esophagitis. Frequently 
these patients have gastric or duo- 
‘enal ulcers®', gallbladder disease, 
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vomiting, pregnancy, indwelling tube 
and previous esophagogastric surgery. 

In the early stages of peptic esoph- 
agitis the normal, smooth, glistening 
mucosa becomes opaque and slightly 
roughened. There is next injection and 
reddening of the mucosa with small 
erosions and pink streaks. Later the 
erosions become numerous and coalesce 
to form ulcers with ill-defined margins. 
In the chronic phase there is fibrosis 
which thickens the esophageal wall, 
and ultimately produces stenosis and 
shortening”. 

Esophagitis is best studied by esoph- 
agoscopy by which the changes in 
the mucosa are readily observed*?. 

In the earliest stage the radiologist 
may note only a slight delay in the 
passage of barium through the lower 
esophagus. As the disease advances he 
can see thickening of the longitudinal 
folds and very fine serrations in the 
mucosa produced by erosions and 
edema. The mucosal pattern has a 
hazy irregular appearance. The esoph- 
agus is less distensible and peristalsis 
is usually absent in the involved seg- 
ment®®, With further progression, the 
lumen gradually narrows and there is 
tapering with moderate dilatation 
above the affected site. 

The complications of esophagitis are 
hemorrhage, perforation and_ stenosis 
which may be so severe that little or 
no food can pass. 

There is considerable variation in the 

capacity of squamous epithelium of 
the esophagus in different individuals 
to resist peptic digestion. Aylwin* in- 
serted the tip of a special tube in the 
herniated portion of the stomach and 
collected juices during the night. He 
found that the damage above the 
hiatal hernia was directly related to 
enzyme activity of the juices which 
bathed the esophagus at night. During 
the day the reflux was quickly neutral- 
ized and damage slight unless the 
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mucoid protective mechanisms were 
overwhelmed. 
Sixty per cent of the cases of esoph- 
agitis are associated with hiatal hernia?. 
Medical therapy consists of bland, 
liquid food and_ant- 
acids*®**, Elevation of the upper body 


semi-solid or 


during sleep is recommended. Elimi- 
nation of factors which increase ab- 
important and 
sometimes direct dilatation by bougin- 


dominal pressure _ is 
age may be necessary where stricture 
is present. 

The surgical treatment in severe 
cases includes the repair of the hiatal 
hernia when present and the elimina- 
tion of complicating intra-abdominal 
disease. More severe cases can occa 
sionally be improved by such pro 
subtotal 
exeresis, 


gastrostomy, 
phrenic 
gastrostomy and_ cardio- 


su 


cedures as 
gastric resection, 
esophageal 
esophagoplasty!*? 

ULCERATIVE DISEASE OF THE ESOPHA 

cus'*. Ulcerative disease of the esoph- 
agus can be divided into esophageal 
erosions, marginal ulcerations and true 
peptic ulcer: 

1. Esophageal erosions are superficial 
and are usually found in esoph- 
agitis. In acute 
esophagus shows a fiery red and 


cases the 


edematous membrane with piling 
up of tissues. Chronic erosions are 
flat and covered with whitish, 
vellow exudate with mucosal con- 
gestion at its edge. 

2. Marginal ulceration usually oc- 
curs in conjunction with hiatal 
hernia. The ulcerations are 
sharply defined and usually linear 
in character. They occur at the 
esophagogastric junction but pre- 
dominate on the vestibular side. 
There is frequently a segment of 
narrowing at and above the. level 
of the constrictor cardiae. This 
segment is quite pliable. The 
craters are slit-like. They are very 
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prone to bleed but usually ooze 


rather than hemorrhage. 
ulcer niche that develops — in 
ectopic gastric mucosa usually in 
elderly people. It may occur 

rather high in the esophagus"! 
infants the 
closure mechanism of the lower esoph- 
agus may not be fully developed 
and a condition called chalasia is seen 
It is characterized by frequent regurgi 
tation and vomiting. Radiologically the 
hiatal canal is wide and the barium 
meal refluxes easily from the stomach 
to the esophagus Occasionally there 
is peptic esophagitis which leads t 
shortening of the esophagus and a con 
comitant sliding hiatal hernia®*. Usu 
ally, however, the condition runs 
more benign course. 

ACHALASIA. Through the years many 
causes of achalasia have been sug 
Vitamin B, 
pinchcock action of the diaphragm‘ 
external pressure by the “liver tun 
nel”'*, psychic stimuli® and section of 


gested. 


the vagus nerve®* are mentioned in 
the literature. Cross!* has shown that 
in achalasia there is degeneration, re 
duction, or absence of the ganglior 
cells of the myenteric plexus (Auer 
bach’s ). This finding has been general 
accepted and though it suggests 

ground with 


common congenita 


megacolon (Hirschprung’s disease 
only one of 601 cases reported by) 
Olsen et al.®*, had co-existence ol 
achalasia and megacolon. 

Both roentgenologically and at 0 
eration’ the distal 1 to 4 cm. of th 
esophagus is narrow while the re- 
mainder of the esophagus becomes 
greatly dilated®*. Some hold the opin 
ion that the constricted segment is 
narrow vestibule of Lerche but it 1 
more likely that the ampulla is c! sed 
by the tonic contraction of the ° ide 
and rather diffuse inferior esoph eal 


3. True peptic ulcer is a penetrating 
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sphincter which forms the wall of the 
ampulla. 

lhe huge dilated esophagus above is 
believed to have a defective neuro- 
cannot 
propel its contents through the con- 
tracted inferior esophageal sphincter*! 
Even normal patients show a momen- 
tary hesitation of the barium column 
is it reaches the distal few centimeters 
of the esophagus. After a moment or 
two this segment dilates and barium 
stomach. We _ believe 


muscular mechanism and 


Hows into the 
that this phenomenon is the result of 
normal activity of the diffuse inferior 
esophageal sphincter of the ampulla. 
Evaluation of the response — to 
mecholyl in achalasia by balloon 
kymograph*? radiologic’? tech- 
niques indicate that this parasympa- 
thomimetic drug causes the distal esoph- 
igus to relax while the proximal part 


becomes spastic. 


This overreaction of 
the esophagus is an example of Can- 
nons Law of Denervation® which 
tates that “when in a series of efferent 
destroyed, an in- 
reased irritability to chemical agents 


eurons a unit is 


leve lops in the isolated structure, the 
maximal in the part 
Almost all cases 


(lect being 
lirectly denervated.” 
f achalasia show some derangement 
peristaltic activity in the proximal 
thirds of the esophagus?""", The 
dence points strongly to the fact 
it the interruption of normal para- 
mpathetic innervation of the esoph- 
us results in an ineffective peristal- 
mechanism and a failure of relaxa- 
m in the distal few centimeters. 
\chalasia is most common in the 
irth to sixth decade of life** but it 
‘ty occur at any age. There is no 
nificant sex difference**-*2, The most 
nmon and 


early symptom is dys- 
agia. The sensation is usually one 
obstruction at the distal end but 
may be related to the cricoid region. 
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More difficulty is experienced with 
solid food and cold liquids. 

Reg ‘gurgitation is next in frequency 
and occurred in some 60% of the pa- 
tients of Olsen et al.®*. This may result 
in aspiration pneumonitis”. Pain was 
present in only 29%. Substernal or 
epigastric pain is found more fre- 
quently in the early stages and it tends 
to diminish as the esophagus dilates. 
Weight loss is common and may be 
extreme in severe cases. Hemorrhage 
is infrequent. 

The diagnosis of achalasia is usually 
made by its fairly typical roentgeno- 
logic appearance. The narrow unre- 
laxed_ distal segment is invariably 
present. The proximal esophagus shows 
various degrees of dilatation with a 
disturbed motility pattern. 

When the diagnosis is in doubt other 
tests may be performed. Ingelfinger** 
considers that mecholyl is diagnostic 
in achalasia. Soon after administra- 
tion there is a violent, painful con- 
traction of the body of the esophagus 
with regurgitation of its contents. 
Moersch*’ suggests that a sound passed 
over a previously swallowed thread 
will overcome the obstruction of the 
distal end by gentle pressure. Other 
obstructions, notably neoplasm, will 
feel firm or hard. Som* feels that 
‘Esophagoscopy should always be per- 
formed at least once in every sus- 
pected case of cardiospasm 
achalasia. No matter how characteristic 
the clinical history and Roentgen find- 
ings may seem to be, diagnostic 
endoscopy is indicated for  confir- 
mation.” 

The majority of patients with 
achalasia may be treated successfully 
by a nonoperative procedure. In mild 
cases sedation is sufficient but if it 
fails the distal esophagus may be 
forcefully dilated. Sifers and Crile? 
reported that 82 of 100 cases improved 
following this treatment. It is stressed 
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that this dilatation should be sufficient 
to rupture the inferior esophageal 
muscle fibers otherwise the resistance 
will remain unchanged". 

There is general agreement that the 
extramucosal esophago-cardiomyotomy 
of Heller is the treatment of choice!®” 
‘49.82. The Heller procedure'’ and its 
modifications follow the same 
principle as used in the pylorotomy 
operation in hypertrophic pyloric sten 
osis. The Heineke-Mikulicz and Finney 
type of cardioplasty have fallen into 
disuse because of the high incidence 
of peptic esophagitis and its associated 
complications 


several 


Summary. Recent evidence points to 
a need for a revised concept of the 


structure and function of the lower 
esophagus 
The evidence casts doubt on the two 


sac concept of Lerche and favors the 
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concept that the ampulla forms th: 
lowermost portion of the esophagu 
and that the vestibule is actually th 
proximal part of the stomach The con 
strictor cardiae lies between the tw 
sacculations. 

The lower esophageal ring is most 
likely the constrictor cardiae dislocate 
upward by a small sliding hiatal hernia 
This process is initiated by relaxatior 
of the 
sults in a definite hiatal hernia 
the intrinsic 


relaxation 
Whi 


overconn 


hiatus. Further 
muscles are 
peptic esophagitis, esophageal erosions 
and marginal ulcerations are a natu 
consequence 

It is postulated that the constrict 
lower esophageal segment in achalasi 
is caused by the tonic contraction of 
the inferior esophageal sphincter whic! 
forms the wall of the ampulla 
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Trace Elements in Plants and Their 
Effect on Animals. J]. F. McCLenpon, 
Pu.D. (Radiology Department, Albert 
Einstein Medical Center, Northern 
Division ). Since trace elements do not 
form regular components of minerals, 
how do them? The 
earth's crust has eroded 5 miles deep 
and elements are absorbed by 
roots and held by plants while the 
major elements are washed away. As 


animals obtain 


trace 
these plants are consumed by micro 


the 


organism to 


Organisms or animals, trace ele 


ments pass from one 
another. The top soil is richer in iodine 
than the rocks beneath. In fact, the 
composition of the soil has no relation 
to the rocks from which it is formed. 
lodine and fluorine in the atmosphere 
are adsorbed by dust which may be 
considered wind-blown soil. There is 
no iodine in filtered air. Plants differ 
in their ability to absorb trace elements. 
Some are seleniferous (Astragalus ) 
(tea, Camellia, oak 
and Dichapetalum) and others iodif- 
erous (seaweed). It is generally 
believed that rock phosphate is un- 
available to plants but Camellia may 
absorb so much fluorine from it as to 
contain 2000 ppm. The addition of 10 
to 20% of tea or Camellia to a cario- 
genic diet for rats delays dental caries. 
Sunflowers were grown (a) in water 
culture, and Lansdale silt-loam fertil- 
ized (b) % Ib. per acre of 
diphenyliodinium chloride or 1 |b. per 
KI or (d) beta amylose tri- 
iodide. The water culture plants (a) 
were devoid of iodine but the leaves of 


596 


some fluoriferous 


with 


acre, (C 


DECEMBER 18, 


1956 


(b) 


0.21 ppm. respectively 


the others contained 


0.19 and (d 
The air-dried heads pounds per acre 
3.120. (b) 4.375, (c) 5.760 


5,194 respectively. The thy 


were (a 
and (d) 
roids of rats grown on the sunflowers 
were (a) 19, 7 and (d) 6 
Aided 
by a grant from the Chilean lodine 
Educational Bureau 

The Physiologic Basis for Nonligation 
of the Umbilical Cord (a Study of 
425 Cases). J. BerRNarD BERNSTIN! 
any GABRIEL TATARIAN, M.D. ( Depart 
ment of Obstetrics and Gynecology 
Jefferson Medical College and Hos 
pital ). The study of nonligation of the 
umbilical cord was prompted from 


(b (Cc 


mg. per 100 gm. respectively. 


desire to investigate the neonatal phy SI 
ology of the umbilical cord and _ pla 
centa. This study consisted of a 25-cas¢ 
preliminary study and 400 cases in th 
later study (total 425 cases). The pa 
tients were all delivered by the house 
staff. Nonligation of the umbilical cord 
was employed only in the following 
babies born at term spontaneously 
who were not anoxic or hypoxic, and 
did not suffer the effects of 
traumatic delivery. Later there wer 
included selected infants, delivered b 
low forceps and cesarean section, pro 
viding these babies fulfilled the above 
requirements. In 
selected babies 
cluded the results in thi 
group. The umbilical cord was severe 
obliquely approximately 5 to 6 inché 
from the fetal abdomen. 

In the later study 


trom 


addition, a_ fev 


premature were 


to observe 


51 cases, the cor 


‘ 
F 


was severed while pulsations were still 
present, in 227 cases the cord was 
definitely 
ceased, and in 122 cases the cord was 


severed after pulsations 
severed after expulsion of the placenta 
while still attached to the placenta and 
baby. Subsequent ligation was required 
in 14 cases, but was not necessary in 
. single case where the cord was 
severed after expulsion of the placenta, 
while the placenta was still attached 
to the cord. In one case bleeding oc- 
curred from allantoic vessels. Of the 
l4 cases requiring subsequent ligations 
of the cord, 12 were males; this may 
be significant, but cannot be answered 
at this time. 

Diagnostic and Physiologic Meas- 
urements Using Left Heart Catheter- 
ization. W. S. Blakemore, M.D., T. G. 
SCHNABEL, JR., M.D., P. T. Kuo, M.D., 
H.-B. Conn, M.D., ANp S. B. LANGFELD, 
\I.D. (Harrison Department of Surgi- 

i| Research, University of Pennsyl- 
vania Schools of Medicine and the 
Edward B. Robinette Foundation, Hos- 
pital of the University of Pennsyl- 
vania). The original technique of left 
heart catheterization of Bjork, Blake- 
more, and Malstrom, has been modified 
to permit simultaneous pressure read- 
ings from the left atrium, ventricle, 
ind the ascending aorta; the measure- 
ment of cardiac output and estimation 
of valvular function by the use of 
radioactive potassium dilution, curves; 
ind simultaneous electrocardiographic 
and phonocardiographic 
rom values obtained by these pre- 


recordings. 


operative studies on patients with 
stenotic mitral and aortic valves, the 
orifice size and the amount of mitral 
insufficiency can be evaluated. Instan- 
taneous and peak injection rates from 
the ventricle; ventricular work; the 
mechanism of production of gallop 
sounds and the snappy quality of the 
first heart sound are among the obser- 
vations made. Criteria for selection of 
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patients have been established and 
more than forty seriously ill patients 
with mitral or aortic rheumatic valvular 
disease have been studied preopera- 
tively over a period of more than 2 
years. Serious complications are few 
but may be fatal. The indiscriminatory 
use of this test solely for the purpose 
of obtaining data is therefore dis- 
couraged. The data from these patients 
has been supplemented by those ob- 
tained from animal experiments and by 
studies at the time of operation. Equip- 
ment has been specially designed to 
reduce the explosion hazard when used 
in the operating room. A_ stable, 
sensitive manometer which can meas- 
ure the differential pressure across the 
valve has been newly designed for use 
in these studies. The test has been a 
valuable diagnostic aid in patients with 
atypical or multivalvular disease. 
Attempt to Measure Hepatic Blood 
Flow by I'*'-Cholografin Clearance. 
E. S. Barker, M.D., R. O. Gorson, 
J. A. Lyon, M.D., B. SHapiro, 
M.D., anp J. K. M.D. ( Depart- 
ments of Medicine and Radiology, Uni- 
versity of Pennsylvania). Hepatic vein 
catheterization is used in applying the 
Fick principle to measurement of 
hepatic blood flow. If a substance were 
perhaps 90% removed in a single pas- 
sage of blood through the liver, thea 
the “effective” blood flow could be de- 
termined without vein catheterization 
by a clearance technique similar to use 
of para-aminohippurate or Diodrast to 
estimate renal blood flow. Bromsulfa- 
lein extraction, although too variable 
for such application, sometimes ap- 
proaches the required rates, and a sub- 
stance handled only slightly more 
efficiently might prove satisfactory. The 
effectiveness in cholecystography of the 
iodinated dye, Cholografin ( Biligrafin, 
lodipamide) suggested that it might 
be such a substance. By analogy with 
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other transport systems in kidney and 
liver, it seemed unlikely that adequate 
extraction the high 
blood concentrations used for radiog- 
raphy. Accordingly, Cholografin was 
labeled with I'*' by Dr. Paul Numerofl 
of the Squibb Research Institute to 
facilitate accurate and rapid analyses 


would occur at 


at low concentrations. Our prelimi- 
nary studies indicated: (1) no appre 


ciable thyroid [* uptake (“tagging 
stable in vivo ), (2) no significant blood 
levels after oral administration ( intes- 
tinal reabsorption unlikely), and (3) 


24-hour urinary excretion about 5% of 


(correction tor urinary excretion 
unimportant 


After an initial priming dose, a not 


dose 


May, 1957 

mal subject was given Cholografin at 
9.5 mg./min. and another at 0.8 mg. 
min. The blood concentration continued 
to rise throughout both studies, indicat 
ing that the rate of removal by the liver 
than these 
although total dosage 


was less infusion rates 
WasS aS low aS 
less than 1/50 
the usual dose given in 10 minutes for 
It estimation of the 
blood flow was nevertheless attempted 
the values could not exceed about 1/10 
normal 1600 280 
Bradley et al Apparently 


Cholografin removal in a 


136 mg. in 160 minutes 


cholecystography 


of expected 
ml./min.., 
passage ot 
blood through the liver is far less than 
that 
proposed method 


necessary to 


permit use ol the 


BOOK REVIEWS AND NOTICES 


GNOSIS N TREATMENT OF VASCULAR 
Disornperns. Edited by Saut S. SAMUELS 
\I.D. Pp. 621; 364 ills. Baltimore: Williams 

Wilkins Company, 1956. Price, $16.00 

1 HIS e, covering the field of vascular 

mnprised of 24 chapters written 
ontributors. As in any multiple author 
the quality of the individual contribu 
iiable. There are many unnecessary 
ition The treatment of atherosclerosis 


discussed twice; the features of 


venor fistulae are described the 


disorder and again the 


on Chronic Edema of the Legs:” 
histamine test, oscillometry, and skin 
rature studies are outlined in the chap 
titled “Examination of the Patient” and 
tion on “Atherosclerosis in Relation 
Diabete In the chapter by Boyd en 


Arteritis,” — the 
distinguish 


Obliterative 
tte ipts to between 
oblit 


but fails to provide evidence 


tis obliterans and juvenile 
irteriti 
logi lifferences to justify any such 
Nlost 


I riticism of 


iuthorities would differ with 
arterial grafting on the 
ratting causes atrophy of the 
teral circulation page 962 

these criticisms, this 
valuable 
with the excellent 
bibliography, makes it a 


neral lespite 


mtains much information 


Dit | many 
| 
edition to the vascular disease library 


N. L. 


IMMEDIATE Post 
By Max S. SApove, 
Professor of (Anesth.) and 
lead, Div. of Anesthesiology, University of 
s College of Medicine and the Research 
Educational Hospitals, and James H. 

ss, M.D., Clinical Asst. Prof. in Surgery 
ersity of Illinois College of Medicine 
597: illustrated Philadelphia and Lon 


R MON 
ive MANAGEMENT 


VERY 


Surgery 


\W\ B Saunders Co., 1956. Price 
00 

HIS volume presents the methods for suc 
l use of an intensive therapy unit. This 
' ept of grouping the postoperative and 
i rely ill patients in a unit, where skilled 
nnel care for them is a very sound one 
1 both an economic and patient-care stand- 


t. will undoubtedly be adopted by more 
more institutions. 


Each section has been written by a highly 
qualified person and brevity has been com- 
bined with completeness. The actual archi- 
tecture and equipment for such an area is 
included, as well as a consideration of the 
specific problems in different types of cases, 
including each of the surgical specialty pa- 
tients and also the management of the more 
acute medical problems. This book should 
he read by all hospital supervisors and medical 
directors as well as by all physicians involved 
in the care of the severely ill. It will serve as 
a guide for the planning of an intensive ther- 
apy unit and also asa manual tor the opera- 


R. B. 


tion of such a unit 


PRINCIPLES OF RENAL Puystotocy. By 

Homer W. Sc.D., M.S.(Hon.), 
Professor of Physiology, New York Univer- 
sity College of Medicine. Pp. 237; 24 ills. 
New York 1956. 
$5.00 


Oxford University Press, 
Price, 

Tuts is an excellent presentation of the 
various facets of renal function by one otf 
the outstanding investigators in the field. The 
contents lead one carefully through filtration 
at the glomerulus, reabsorption in the tubules 
excretion) in the tubules. The 
clearance concept. is luc idly presented. The 
role of the kidney in homeostasis is lucidly 
established. Diuresis and 
blood vessels are included. 


and secretion 


control of renal 

For those who wish to apply renal func- 
tion tests the details in the Appendix are a 
guide which should prove useful to all con- 


cerned. This book is very highly recom- 
mended. 

M. O. 
CipA FOUNDATION COLLOQUIA ENDO- 
CRINOLOGY. VOLUME 9. INTERNAL SECRE- 


rIONS OF THE PANCREAS. Edited by G. E. W. 
WOoLSTENHOLME AND C. M. O'Connor. Pp. 
292: 142 ills. Boston: Little, Brown & Com- 
pany, 1956. Price, $7.00. 

studied the Foundation’s 
proceedings in 1952 entitled “Hormonal Fac- 
tors in Carbohydrate Metabolism” the present 
volume requires only the announcement of 
its availability to whet their interest. Among 
the participants of this conference, dealing 
primarily with insulin and glucagon, are 


( 599 ) 


To those who 


it 
t 
! 
is 
() 
() 
() ter 

\ 


j 


nany of the leading research workers from 


rious intries, each contributing to the 
stimulati discussions which follow the 
eventeen papers comprising the symposium 
Phe iorphological and functional aspects of 
the pl i cells of the pancreatic islets are 
the openin; topics, in the discussion of which 
the controversial aspects of staining techniques 
ind their interpretations ire in evidence The 
ictions nd characteristics ot glucagon are 


thoroughly deling ated in later chapters with 
particularly enlightening explanation of en 
vmati interrelationships by Dr. Sutherland 
work of the 
tion of the 
clear by the presentations of Drs. Sanger 


Waugh and Hodgkin. A papel by Dr. deDuve 


reatlirms the existence of a significant actior 


The remarkabl biochemists in 


is m 


the disse« insulin molecule 


insulin upon hepatic ells 


a conce pt whi 


has suffered in the in vitro studies on this 


ontroversi 


insulin effect 


subject The mechanisms of the 
cellular metabolism of 


upon 


slucos liscussed by Drs. Cori and Park 
The wide scope of information encompass« | 
in this mniference ind the authorit itive posi 
tions ts contributors provid compellin 
reasons for its careful perusal by interested 
workers the field of diabetes and 
metabolisn 


BACKGROUND OF CHEMISTRY 
Leicester, College of 


Hisrorical 
By Henry MARSHALI 
Physicians 


2960 15 ills 


ind Surgeons, San Francisco Pp 


New York: John Wiley & Sons 


Inc 1956. Price $6.00 

In an era in which we have knowledge of 
the itimate chemical structure of some of 
the mplex protein hormones such as insulin 
ind glucagon and the vitamins such as cobal 
imine, it is well to pause and consider some 
the background of man’s atte mpts to 
understand himself and the world about him 


ester’s little book is woven a tal 

theories and discoveries beginning 
Mesopotamian and Egyptian civiliza 
tions of some two thousand vears B.C. The 
influences of the Greek 
is Aristotle Hero and 


iccomplishments of the 


philosophers such 
Demokritos the 
early metallurgists 
artisans and alchemists who played important 
roles in the early development of science ar 
recorded. Described 
of Chinese and Arabic 
mission of chemistry 

In the last twelve chapters 
half of the book) are described most of the 
highly important contributions of the modern 


era of chemistry beginning in the Eighteenth 


also are the influences 
alchemy and the 


to the West 


trans 


(about onc 


\merican Journal of the Me dical Sciences °¢ 


Vay, 1957 


Century The last two chapters ire entitle: 
‘Radioactivity and Atomic Structure” an 
Biochemistry While these are regrettabl 
short and far from omplet in sucl 
thridged work as tl they do re id wel 
igainst the background of the remainder 
the book R. B 
NEUROPHARMACOLOGY, TRANSACTIONS OF TH 
SECOND CONFERENCI Jostam MAcyY 
FOUNDATION. Edited by Harotp A. ABRAM 
son, M.D., Columl University. Pp. 32! 
85 ills. New York: Josiah Macy, Jr. Fou 
dation, 1956. Price, $4.25 

THis public ition consists of five present 
tions and general ion by the. sixtec 
members and eleven uests of this disti: 
guished conference held in Princeton, Ne 
Jersey, in May, 1955. The topics are: Lyset 
Acid, Diethvlamide LSD ind Relate 
( ompounds Effects of Drugs on the Behav 


f Animals and on Psvchoses of Man. Resear 
Indu 
LSD 


on Schizophrenia, Experimentally 


Psvchoses in Man Folerance to 


ind A Theory of Psychoses. Available int 
mation is presented briefly and clarified by 
penetrating discussion. The final presentati 
attempts a synthesis of the scanty and oft 
controversial informati uilable from stud 
with repeated dos of LSD-25 in hu 
volunteers. These transactions are interesti 
ind thought pr to the tudent 

neuropharmacology, psychology and_ psy 

The book issemble a great deal 
information which otherwise widely 


] 


tributed in the literature or unpublished 


I 
date Ml. O 


CLINICAL UROLOGY FOR GENERAL PRACTI 
By Justin ]. Corn M.D., Prot 
of Urology, Washington University Scl 
of Medicine, St. Louis. 1 p. 252; 47 ills 
Louis: ¢ \ Mosbv Con pany 1956. Pr 


$6.75 


INNIE! 


book is con 


ition of — the 


Dr. CORDONNIERS new 
well 


mentals of urology. The 


organized pre rut 
material prese 
basically what is taught the medical studi 
it Washington University. The book is 
hanced by excellent illustrations. The chapt 
bladder 


Senescence 


on neurogenic dysfunction, 


urology, rtilitv, and 


Impote 
are particularly good, in that they pr 
in a very clear manner some problems wl 


are too lightly taken up most basic t 


books. As a textbook for general practitio 
and medical students, this book is a valu 
addition to the medical literature rs 


| 

| 

— 


tle PsYCHOLOGY, PSYCHIATRY AND THE PUuBLK« 
InrerEsT. Edited by Maurice H. Krovt, 
tb Pu.D. Pp. 217 Minneapolis: University of 
Minnesota Press, 1956. Price, $4.00 
ia luis book sets forth the views of many 
; hologists and of a doctor of medicine on 
, ubject of psychotherapy by psychologists. 
| re is also a statement of organized psychi- 
rm try on the relations of medicine and psychol 
! vy. It states that “Psychotherapy is a form 
AM vedical treatment and does not form the 
32 f a separate profession.” The psychol 
nu ts while admitting that more of thei 
ber need to be more carefully selected 
7 nd better trained for psychotherapy, believ: 
ee t t it logical and safe that their profession 
os entitled to improve their standards and 
2 petence and proceed with therapy. This 
, resting reading on a subject of increas 
ite mificance to medicine and the treatment 
‘tionally disturbed O. EF 
il 
) PULMONARY EMpHyseMa. Edited by ALVAN L 
Baracn, M.D.. Clinical Professor of Medi 
\ Columbia University College of Physi 
ti nd Surgeons, and Hytan A. 
1, M.D Assistant Clinical Professor of 
Medicine, Columbia University College of 
icians and Surgeons Pp 545; 145 ills 
ti Itimore The Williams & Wilkins Co. 
6. Pric $10.00 
HE editors have written almost one-halt 
iluable book; 16 authors have con- 
( te ll ch ipters on spec ial aspects of the 
| probl. m. There is, naturally, a cer- 
) mount of repetition whether _ this 
es emphasis or ennui probably cd pends 
; personality of the reader. On the whole 
pproach is unified and coherent. Physio 
pring iple s relating to the cause of emphy- 
nd its complications, affecting 
forms of treatment, are constantly 
uithors favor continuous inhalation of 
n, in gradually increased concentration 
» not find that this produces CO. reten- 
nd coma if the technique is properly 
rmed. Relief of bronchial obstruction 


drainage, 
adrenocorticosteroid 


ement of bronchial 
intibiotic 
bre ithing 


I and 


exercises, measures to re- 
diaphragmatic function, all receive ap- 
i riate and detailed attention. 


\ chapter on Mechanics of Breathing by 


ian is practically unintelligible, as are 
In pleasant contrast is the 
Tests bv 


illustrations 


pter on Respiratory Function 


neely and Callaway, which is lucid, well- 


pre yper 
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illustrated, and even contains some wry humor. 

Bibliography is voluminous and up-to-date; 
the format, pleasant. The book deserves a wide 
contains the distillation of 
in the handling of a serious 


R. C. 


audience since it 
great experience 
and increasingly common disorder. 


NEW BOOKS 


Die Schlaftherapie. By Dr. Kurr Werpner, 
Passau. Pp. 64. Stuttgart: Hippokrates 
Verlag, 1956. Price, DM. 5.80. 

Tue method 


ind) rather unconvincing 


described in this unpretentious 


volume as “two-stage 
Zweiphasenheilschlaf) was de- 
1941, that is, before 
general use. It 
sleep (3 to 14 
maintained with a combination of pantopon and 
scopolamine, and is considered to be potentially 
most beneficial in acute infections in the adult 
The results obtained in alcoholics and drug ad- 
dicts have 


therapy” 
veloped by the 


slet p 
author in 
calls 


the antibiotics came into 


for prolonged periods of days ) 


been disappointing, and not even the 


observations made in various infectious diseases 


ire presented as more than “preliminary” (pre- 
sumably because of lack of co-operation on the 


part of the medical prefession ). L. R 


Kenny Visits the Hospital. By JuLt1a ANN 
Bartrosu, R.N. Pp. 62, 103 ills. New York: 
1956. Price, $2.50. 
book with many pictures and a few 
words of explanation about entering the hospital 
and going through all the procedures incident to 
report it was 
who 


Exposition Press 


SMALI 


an operation. As a test we can 
10-vear-old 
gained much information and reassurance from it 


oO. E 


greatly enjoved by a reader 


Epidemic and Endemic Diarrheal Diseases of 
the Infant. By Enwin Never anp 54 
OTHER AUTHORS. Ann. New York Acad. 
Sci., 66, Art. 1, 1956. Pp. 300. New York: 
The New York Academy of Sciences, 1956 
Price, $3.50. 

Tuts symposium held in New York in Decem- 
ber, 1955, thirty-one papers in 
which placed principally on the 
factors of specific etiology and host susceptibility 
to enteral infections. In addition to the portrayal 
of the nature of enteral infections in the human 


consists of 


emphases are 


infant, a summary of the situation in the young 
of other species is included. This book has real 
value for the worker in this field as a summary 
of existing information. W. N. 


On the Cell Model for Solutions. By Srvuari 
A. Rice. Annals New York Academy of 
Sciences, 65, Art. 2, pp. 33-54. New 


York: New York Academy of Sciences. 
1956. Price, $1.25. 
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Symposium on the Role of Some of the Newer 
Vitamins in Human Metabolism and Nu 
trition Pp. 125; 99 ills. New York: The 
National Vitamin Foundation, Inc.. 1956 
Price 50 

of the 
posed of 


pyridoxine, 
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